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Popular ” Technical Literature 


During the last year, no less than three books 
have been published dealing in a general and 
“ popular ” way with the iron and steel industry. 
One was excellent because the author not only 
had a well-developed sense of journalism, but 
a balanced knowledge of the various sections of 
the subject as well. The second was less satis- 
factory from both these angles, whilst the third 
was frankly devoid of usefulness. This type of 
book usually, in the preface, stresses its poten- 
tial usefulness to metallurgical students, and it 
is in this direction that a protest is registered. 

The standard text-books deal in a thoroughly 
satisfactory manner with the classical processes 
of iron and steel manufacture and foundry prac- 
tice. These are supplemented by specialised 
treatises, of which that on the bronzes by the 
late Mr. H. C. Dews is an outstanding and ex- 
cellent example. The metallurgical student has 
so many books of this type available, and in 
view of the rapid technical developments of the 
last decade, it seems improbable that he will be 
able to devote much time to the generalities of 
the “popular” type of semi-technical book. 
After all, the whole of the matter contained in 
such books is usually dealt with in the first 
session he attends. Thus it seems that the 
writers of such books should address them- 
selves to the “man in the street” and to win 
approbation in this field special qualifications— 
possessed by very few—are needed. 

For the student, the demand is for the 
specialised text-book, destined to reinforce the 
basic information as disclosed by the standard 
works of reference. Whilst it is not intended 
to discuss the merits or disadvantages of the 
present tendency towards specialisation, yet force 
majeure, for the time being, it must be accepted 
as an integral part of the industrial system. A 
rider to this is that for the moment the pub- 
lishing of the “ popular” semi-technical book 
seems to us to be but a waste of time and paper. 
The student desiring to specialise must obvi- 
ously familiarise himself with the nature of 


many subjects closely allied to his chosen field, 
and properly to effect this it is recommended 
that he studies in a general manner the special- 
ised literature of the kindred subject. rather 
than to have recourse to the general semi-tech- 
nical books which will merely lead him into the 
more remote fields with which he has but little 
concern. When the war is over, we hope that 
the statistics of the foundry industry as gathered 
by the Government departments will be made 
public, for not only will they disclose for the 
first time its truly enormous dimensions, but 
here and there elements of grim humour will 
be revealed. The text-books so far have not 
told us of the amount of cast iron which, after 
plating, “ masquerades” as silver, brass and 
bronze. There is every indication that there 
is a good field for the further exploitation of 
cast iron when so treated. 


Coneda’s War Effort 


The bombing of London, assuming as it does 
first place in the headlines of the national Press, 
is inclined to distort momentarily the proper 
perspective one should take of the war as a 
whole. Thus we propose during the next few 
weeks to review the industrial aspect of the 
war effort from an imperial angle, and as 
Canada is the nearest Dominion, we have chosen 
it for initial treatment. Outstanding is the fact 
that for many months now work has been in 
progress on the construction of twelve muni- 
tion factories costing well over four million 
pounds, whilst additionally the United Kingdom 
and Canadian Governments are financing the 
expansion of about fifty factories. The produc- 
tion of war materials from those concerns is 
valued at more than ninety million pounds a 
year. With other factories, this figure is in- 
creased to £125,000,000 a year. Whilst reserve 
stocks of high-grade aviation spirit now sub- 
stantially exceed the requirements for the com- 
ing year, the capacity of Canadian oil refineries 
is sufficient for the expanding needs of the Air 
Force for 1941 and 1942. War orders are being 
placed at the rate of one every 24 minutes of 
the working day. In one case a requisition for 
the immediate purchase of £250,000 worth of 
material from the U.S. was received at 12.45 
p.m., and by 2 o’clock the money was deposited 
in a New York bank and work on the order 
began immediately. 

Co-ordination exists for the mass produc- 
tion of aircraft and components in Canada, the 
United States and the United Kingdom. Within 
the next three months an order for six hundred 
elementary training aircraft will be completed, 
whilst a further 800 American Harvard trainers, 
to be used for advanced training, are on order 
in Canada and the United States. Special 
measures have been taken to speed up the pro- 
duction of Avro-Ansons, for 1,500 of which 
nine Canadian factories are making component 
parts. The Ford plant at Windsor, Ontario, is 
working day and night on the production of 
50,000 motor vehicles, 10,000 for the Canadian 
Government and the rest for other British 
Dominions. 

The shipbuilding industry is employing 14,000 
men on a £6,000,000 ship-construction pro- 

(Continued on page 200.) 
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Stability in Metals 


By “ ONLOOKER.” 


The flag of free-trading in metal futures is 
being kept flying in this country by tin, in which 
dealing still continues on the London Metal 
Exchange. Latterly business has declined to a 
low ebb and the daily turnover is not what it 
was, but so long as members meet in Whitting- 
ton Avenue to buy and sell, the principle is 
kept in being. On the outbreak of war trading 
on the Metal Exchange in copper, lead and 
spelter was suspended, and in spite of half- 
hearted rumours that a start would be made 
again, there is no real likelihood of such a 
development materialising during the period of 
control. 

What may come after the war is a matter 
for conjecture, but the truism that, following 
the present upheaval, changes—root and branch 
changes at that—in many directions are inevi- 
table, must be accepted as covering the pos- 
sibility that the system of commodity exchanges 
may be modified to meet the special problems 
of the post-war world. What these problems 
will be can only be guessed at in the midst of 
the present conflagration but it is fairly obvious 
that, above all, the world will need plentiful 
supplies of cheap metals for reconstruction 
purposes. 

It has been said that if a new Europe is to 
be built on the ruins of the old, then the 
narrow nationalism of past years must be for- 
gotten. This is doubtless true, but a modifica- 
tion of such a nature contains no threat to the 
principle of trading as it has been practised on 
the London Metal Exchange, for the underlying 
strength of Whittington Avenue has been the 
international character of the dealing. One has 
only to remember the problem which faced the 
Committee when foreign lead and spelter were 
made subject to an import duty to understand 
that any kind of restriction on internationai 
trading cuts right across Metal Exchange 
methods. Again, in August, 1939, the Germans 
were striving at high pressure to get away from 
London warehouses copper which had been pur- 
chased on the standard market, and surely this 
is a telling proof of the fact that London in 
pre-war days was a centre for internationa! 
trading in metals. 

There may have been times when the sterling 
market got out of hand and prices soared or 
slumped in a manner which played into the 
hands of adverse critics of the system, but these 
occasions occur but rarely, and for the most 
part the history of trading in metal futures in 
our capital city has been one of sound and 
orderly service to the world’s commercial com- 
munity. In days gone by producers’ rings 
striving to bolster up a price level not justified 
by current conditions have found their activities 
crippled and finally broken in London. If 
further proof be needed, then one has only to 
reflect that the metal section of the New York 
commodity exchange is based on the London 
model. 

It is claimed that the net result of a properly 
conducted system of trading in futures is 
achievement of reasonable stability, through 
the simple expedient of maintaining a market 
in which buying and selling orders can always 
be put through without dislocation of the cur- 
rent price level. To-day the trading community 
in this country enjoys stability through the 
operation of Government price control, but 
however necessary and helpful such a system 
may be in abnormal periods, it inevitably 
assumes the guise of shackles if maintained be- 
yond its period of usefulness. Since the war 
began tin has been freed from control, and one 
major price change has been made in copper, 
lead and spelter. Such events suggest a certain 
elasticity in the system and hold the promise 
of a reversion to a decontrolled market when 
this action is deemed to be advisable. 
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Some Jobbing Foundry 


Experiences—VII 
By TRAMP” 


Many castings which, in shops possessing 
suitable boxes and lifting tackle, are made by 
the turn-over method, are in jobbing shops 
“bedded in” the foundry floor. A shallow top 
box is used to carry the cope. Difficulties some- 
times arise in connection with bedding in, 
especially if the design is at all irregular in 
shape. For instance, although a thin plate can 
be easily made by this method the casting shown 
in Fig. 1 presents a number of difficulties be- 
cause of the deep ribs, etc. This job is approxi- 
mately 2 ft. 6 in. long, 1 ft. 6 in. wide, and 
8 in. deep in the middle rib. A method whereby 
occasional castings such as this can be made 
is described in this note. The pattern is placed 
with the ribs upwards and sand is rammed in 
between, this being reinforced with brads and 
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needle-vented. Two pieces of rough board the 
length of the casting, and two pieces the width 
of the casting, all of them being deeper than 
the middle rib, are clamped around the pattern 
and filled off level with sand. A pit in the 
foundry floor is prepared equal in depth to the 
boards, and the whole turned over and bedded 
in the prepared bottom of the pit. The clamps 
holding the boards being removed, the pieces 
are taken away and the outside is rammed. 
The joint is then made and a top box rammed. 
The bottom is vented outside the box down to 
the bed, on to which the pattern has been 
turned. The top is lifted and the pattern 
extracted. 

As this mould may have to stand for a week 
or more before casting, and the foundry floor 
is liable to catch the damp, it is dusted with fine 
cement from a muslin bag. This tends to harden 
the face of the mould and protect it from 
moisture. After a while plumbago is dusted 
over the cement and the job cleaned off. Run- 
ners are cut in the end, the job is assembled 
and is made ready for casting. 


U.S. Steel Industry’s By-products 


By-products valued at approximately $125,000,000 
were produced by the United States steel industry 
during 1939 from the manufacture of coke for 
blast furnace fuel, according to the American Iron 
and Steel Institute. Gas, tar, crude light oils and 
chemicals were the principal by-products obtained, 
viz., 510 billion cub. ft. of gas, 409 million galls. 
of tar, and 125 million galls. of crude light oil. 


Canada‘s War Effort 
(Continued from page 199.) 


gramme, and five modern mine-sweepers, twenty- 
eight anti-submarine craft and four corvettes— 
fast escort ships—will be delivered before the 
end of the year or soon after. Great progress 
is being registered in the production of Lee- 
Enfield rifles, Bren guns, Colt-Browning aircraft 
machine guns, sub-machine guns, 2-lb. anti- 
aircraft guns, 25-lb. quick-firing guns, 40-mm. 
anti-tank guns and 20-mm. Hispano-Suiza air- 
craft cannon. 

From the above it will be realised that 
Canada’s industrialisation is a factor of very 
considerable importance in the conduct of the 
war, let alone its extreme value as a provider 
of essential foods, and raw materials such as 
nickel. 
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Random Shots 


A talkative and obviously eccentric stranger 
buttonholed ““ Marksman ” in the local park the 
other day and prefaced his conversation with a 
short dissertation on the absence of park rail- 
ings. “I look upon the removal of these rail- 
ings,” he said, “as symbolic of the removal of 
all barriers. I feel, for instance, that I can talk 
to you although I'd never seen you before, and 
strangers all over the country are helping each 
other as emergencies arise in a way one would 
not have thought possible before.” 


* * * 


Preparedness ad absurdum 
A notice displayed in a shop in a provincial 
town reads:—‘* Your nearest air raid shelter is 
in Cemetery Road”! 


* * * 


Which reminds “ Marksman” of the story of 
the man found wandering dejectedly inside a 
large West End store. “Can I direct you? ” 
inquired a polite shop walker. 

“T’ve lost my wife,” moaned the poor man. 

“ Ah, yes! Then you'll want the funeral 
furnishing department. Take the lift to the 
second floor and turn to the right,” replied the 
shop walker brightly. 


* * * 


Many people take with them into their shelters 
wads of cotton wool. This is not so much to 
deaden the sound of falling bombs (or, more 
optimistically, crashing German planes), but to 
lessen the nightly nuisance of snoring sleepers 
(or can it be against crunching caterpillars?). 

* * * 


Up-to-date arrangements have been made for 
about 25,000 children to be sent to safe homes 
overseas; those left behind are pinning their 
faith on home safes instead. 

* * * 


The Perfect Paradox 
A young girl working in a West End store 
recently wrote home to her parents in the 
country to reassure them that all was well. 
“Dear Mum and Dad,” she began, “I am still 
carrying on, merry and bright. Do not worry. 
I am really living a very sheltered life here.” 


* * * 


*The International Standard of Musical 
Pitch” is the title of a lecture delivered before 
a well-known society. Whatever the standard 
has been for the past year (and one suspects 
that it was set on a low wailing note of an oscil- 
lating character) it has now changed. The new 
musical pitch is set by the opening bars of 
the new Eight O’Clock Symphony, a tune be- 
loved by Londoners but not well received by the 
Germans, for all that it has a Wagnerian 
quality. 


* 


The guard of a train found on arriving at a 
country station that his whistle wouldn’t work. 
It was the pea that had gone, so he resource- 
fully slipped out to the village grocer for a hand- 
ful of peas. The grocer, however, had only 
split peas in stock and the guard was obliged 
to do his best with those. He mended it some- 
how, proudly whistled out his train, but was 
astonished to find that only half of it left the 
station. 

* * * 

Another story on the same lines is of the 
Aberdonian who grumbled about the price a 
London photographer proposed to charge for 
a full-length portrait. He bargained in the tra- 
ditional Aberdonian manner, and at last ar- 
ranged to have a half-length portrait for half 
the price. Imagine his disgust when he saw the 
proofs, to find that the photographer had taken 
him from the waist downwards. 


MARKSMAN.” 


x 
= 


Ay 


SEPTEMBER 26, 1940 


FOUNDRY TRADE JOURNAL 


Chemical Analysis of Alloy Cast Iron’ 


By E. TAYLOR-AUSTIN, F.I.C. 


' at present of a tube furnace wound with plati- 


Advances made during recent years in the 
metallurgy of cast iron have necessitated con- 
siderable modification in the existing methods 
for the chemical analysis of such materials. 
Elements, the presence of which was regarded, 
until a few years ago, as accidental, are now 
being added to cast iron to impart definite 
physical properties. From the point of view of 
the chemist engaged upon the analysis of cast 
iron and kindred materials, the effects of such 
additions have been twofold. Thus in some 
instances it has been necessary to devise entirely 
new methods to give accurate figures for the 
particular element present, as in the case of 
aluminium; on the other hand, existing methods 
for the determination of the usual constituents 
of cast iron have required modification to 
counteract the interference set up by the added 
elements. 

It appears to have been the general belief of 
chemists for many years that methods originally 
devised for the analysis of alloy steels are readily 
applicable to alloy cast iron if the graphitic 
carbon and silicon of the latter are removed by 
simple filtration. Unfortunately, experience has 
shown that this belief is, in the majority of 
cases, erroneous. This state of affairs has fre- 
quently given rise to totally misleading results, 
and ultimately certain methods have undergone 
considerable modification, particularly such 
methods as that for the determination of tin. 
Thus the analysis of cast iron containing alloy 
additions presents a new problem, both difficult 
and complex. 

In addition to changes brought about by added 
elements, certain methods have been superseded 
by others which are either more rapid or more 
accurate than their predecessors. The intro- 
duction of organic reagents into quantitive in- 
organic analysis has played a large part in the 
development of modern methods of analysis 
and has made possible certain rapid methods 
now in use for the determination of such 
elements as molybdenum. The production in 
this country of porcelain combustion tubes, 
capable of remaining impervious to gases at 
high temperatures, has made the accurate deter- 
mination of sulphur by combustion possible. 

Dealing first with the effects of alloy addi- 
tions on the reorganised procedures for the 
determination of the common constituents of 
cast iron, the following points should be noted : 


Total Carbon 
The direct combustion method may be used 
upon all types of alloy iron, provided that an 
increased amount of flux is used if carbide- 
forming elements are present. Usually, the 
amount of flux is doubled if such elements as 
chromium are present. 


Graphitic Carbon 

In alloys containing chromium or other 
carbide stabilisers, it is necessary to increase 
the time allowed for the decomposition of the 
sample from about 30 mins. to several hours, 
in order completely to destroy the carbides 
present. If this precaution is neglected, a con- 
siderable plus error will occur in the final result. 
Alloys of the Nicrosilal and Ni-Resist type 
require this treatment. 


Silicon 
The presence of such elements as titanium, 
aluminium, chromium and zirconium renders 
the treatment of silica precipitates with sul- 
phuric and hydrofluoric acid absolutely essential 


* Paper presented to the Midland Metallurgical Societies in 
Birmingham, and extracted from the Journal of the Birmingham 
Metallurgical Society. The author is chief chemist of the British 
Cast Iron Research Association. 


if correct results are to be obtained. The nitro- 
sulphuric acid method for the determination of 
silicon is not applicable to irons containing more 
than 8 per cent. of silicon (e.g., Tantiron) or 
more than 2 per cent. of chromium, and either 
the hydrochloric-nitric acid or the perchloric 
acid method should be used. The latter method 
is worthy of special note; since all perchlorates 
except that of potassium are soluble in water, 
it is extremely useful for the examination of 
alloy irons, particularly those containing large 
amounts of chromium. 

In carrying out the perchloric acid method, 
three points are extremely important :—(1) Suffi- 
cient perchloric acid should be added to ensure 
that the contents of the vessel remain liquid 
during fuming (usually 15 ml. of 60 to 70 per 
cent. acid per 2 gm. sample is sufficient); (2) 
owing to the danger of explosion, the solution 
should on no account be evaporated to fumes 
unless nitric acid is present from the start; and 
(3) fuming should be carried out for at least 
15 mins. to ensure complete dehydration of 
silicic acid. 

Manganese 

In the presence of more than 2 per cent. of 
chromium, the sodium bismuthate method can- 
not be applied directly, but must be preceded 
by a zinc oxide separation. Cobalt causes in- 
terference even after the zinc oxide separation 
and additional modifications are necessary. 
However, cobalt is seldom encountered in cast 
iron at the present time, but if the occasion 
demands, the manganese may be separated from 
it by precipitation with bromine and ammonium 
hydroxide in the filtrate from a zinc oxide 
separation. The presence of appreciable 
amounts of vanadium or titanium causes the 
end-point of the permanganate titration to fade 
rapidly at first, but accurate results may be 
obtained by continuing the titration until the 
pink end-point persists for one minute. 


Sulphur 

The Aitcheson gravimetric method is un- 
affected by most alloying elements, provided 
that sufficient time is allowed for the complete 
decomposition of the sample. In dealing with 
irons containing appreciable amounts of tita- 
nium and phosphorus together, it may be neces- 
sary to recover sulphur from the insoluble re- 
sidue of graphite and silica filtered off prior to 
precipitation with barium chloride. 

The gravimetric method is likely to be super- 
seded by the simpler and more rapid combus- 
tion method."'* In this latter, 1 gm. of drillings 
is placed in an unglazed porcelain boat and 
covered with 1 gm. of finely powdered tin. 
The boat and its contents are introduced into a 
tube furnace and ignited in a rapid stream of 
oxygen at a temperature of 1,300 to 1,350 deg. 
C. (for alloy irons). Iron oxide is removed from 
the issuing gases by passing them through a 
pad of dry cotton wool and the oxides of sul- 
phur are absorbed in neutral silver nitrate solu- 
tion which is thereby rendered acid. Titration 
of this liberated acid with standard sodium 
hydroxide solution yields the sulphur content 
of the material under test. In order to ensure 
accuracy, the furnace tube and filter must be 
absolutely free from moisture and dry oxygen 
must be passed at between 2 and 3 litres per 
minute. The method yields very accurate re- 
sults on either plain or alloy cast iron in 3 to 
5 mins., titration being carried out whilst com- 
bustion is in progress. It may also be suc- 
cessfully applied to sulphur determination in 
coal and coke. 


* Bibliography will be printed at the end of the Paper. 


Originally, the combustion tube was heated 
to 1,300 deg. C. by means of Silit rod elements, 
but since the outbreak of war these rods have 
been unobtainable. Consequently use is made 


num wire which is proving very satisfactory.’* 


Phosphorus 

Generally speaking, apart from the well- 
known interference of arsenic and vanadium, 
the molybdate method for the determination of 
phosphorus is unaffected by alloying elements, 
provided that a solution of the sample can be 
obtained in nitric acid. If acids other than 
nitric have to be employed to effect a decom- 
position, they must be removed before precipi- 
tation. A ready means of achieving this object 
is to evaporate the solution with nitric and per- 
chloric acids; the latter will remove all acids 
except sulphuric and phosphoric, and is with- 
out influence on the molybdate precipitation. 
At the present time there is insufficient vana- 
dium in most irons to render its separation 
necessary. 
A very recent investigation has shown that 
with irons containing tin, phosphorus remains 
in the insoluble residue of silica, etc., from nitric 
or sulphuric acid solutions of the material, 
apparently as a phosphate of tin. The amount 
remaining in this residue depends upon the ratio 
of tin to phosphorus in the iron and may 
amount to between 10 and 30 per cent. of the 
phosphorus present. Thus in the determina- 
tion of phosphorus in tin-bearing irons, .it is 
necessary to treat the insoluble residue from 
the decomposition of the material for the re- 
covery of phosphorus, if accurate results are 
to be obtained. 
Turning now to the question of the deter- 
mination of the alloying elements themselves, 
the following are those most frequently encoun- 
tered, arranged in order of occurrence:— 
Nickel, chromium, copper, molybdenum, tita- 
nium, aluminium, vanadium. Elements such as 
tungsten, cobalt, tantalum, niobium, arsenic, 
antimony, boron, zirconium, tellurium, are sel- 
dom encountered as alloy additions in cast iron 
at the present time. 


Nickel 


Two general methods are in use for the de- 
termination of nickel in cast iron, and these 
closely resemble those employed in steel analy- 
sis. Precipitation with dimethyl glyoxime in 
ammoniacal tartrate solution has the wider 
application of the two. Various procedures are 
in use for completing the determination after 
the precipitation of the nickel glyoxime, such as 
drying and weighing the precipitate, ignition to 
nickel oxide or solution in acid followed by 
titration with potassium cyanide and _ silver 
nitrate solution. Of these, the latter is to be 
preferred, since it is both rapid and accurate. 
A possible source of error in the glyoxime pre- 
cipitation method is the addition of too great 
an excess of the reagent; this causes the precipi- 
tation of free dimethyl glyoxime, which is ex- 
tremely difficult to remove from the precipitate 
by washing. If precipitates contaminated in this 
way are dried and weighed, high results will be 
obtained; obviously this error will be avoided 
if the precipitate is ignited to oxide or decom- 
posed by acids. 

If copper and cobalt are known to be absent 
from the material, the direct cyanometric 
method may be used. In this procedure, the 
sample is decomposed by hydrochloric acid, 
oxidised with nitric acid, and silica, etc., re- 
moved by filtration. To the filtrate sufficient 
citric acid is added to prevent the precipitation 
of iron and most of the free acid is neutralised 
with ammonium hydroxide. About 2 ml. of 
standard silver nitrate solution are now added 
from the titration burette and the solution is 
cooled to room temperature. Ammonium 
hydroxide is added until the precipitated silver 
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chloride is just dissolved, followed by 10 ml. of 
a solution containing ammonium sulphate and 
potassium iodide. After cooling, titration is 
carried out in the usual manner by adding 
potassium cyanide solution from a burette, in 
excess of the amount required to remove the 
precipitated silver iodide and then  back- 
titrating to a faint turbidity with the silver 
nitrate solution. The amount of silver nitrate 
added prior to titration must be taken into 
account in the subsequent calculation of the 
results. 

The success of the above method depends 
upon the excess of ammonium hydroxide present 
and the speed at which titration is ma’e. The 
two latter are related to one another. By using 
silver chloride as a guide to the alkalinity of 
the solution, this is fixed sufficiently accurately 
to enable reliable results to be obtained in a 
short period of time. 

The cyanometric method is extremely rapid 
and reliable, though some experience is neces- 
sary in the manipulation of the titration. It 
cannot be too strongly emphasised, however, that 
it must only be used when copper and cobalt 
are known to be absent, since even small 
amounts of either will vitiate the results. 


Qualitative Detection of Nickel 

The sensitivity of dimethyl glyoxime as a 
reagent for the detection of nickel may be in- 
creased many times by the addition of a few 
millilitres of ether to the test. In the dark- 
coloured solutions of iron in ammoniacal tar- 
trate, it is extremely difficult to observe the slight 
precipitate and quite impossible to detect the 
pink colouration which the reagent forms with 
small amounts of nickel. If a small quantity 
of ether is added and the solution well stirred 
and allowed to stand, the colouration or precipi- 
tate is extracted and appears as a red ring in 
between the ether layer and the solution. This 
test enables very minute quantities of nickel 
to be detected. 


Chromium 

For the determination of this element, the 
Vignall method in which titration is made with 
standard ferrous ammonium sulphate and 
potassium permanganate solutions after oxida- 
tion with permanganate in boiling solution is 
generally used. The method is not accurate for 
irons containing less than 0.2 per cent. of chro- 
mium, and, if the amount exceeds 2 per cent., 
the insoluble residue of silica, etc., from the 
initial decomposition of the sample must be 
examined for chromium; to do this, the residue 
is ignited, fused with sodium peroxide in a 
nickel or iron crucible, the melt extracted in 
water, acidified with sulphuric acid, cooled and 
titrated. No “blank” need be deducted in this 
latter titration. 

For amounts of chromium below 0.2 per cent., 
the colorimetric method employing dipheny! 
carbazide is both rapid and accurate, particularly 
if it is used in conjunction with a Lovibond 
colorimeter. 


Copper 

Various methods are in use at the present 
time for the determination of this element in 
cast-iron samples. Probably the most popular 
is that in which the copper is precipitated by 
the addition of sodium thiosulphate to a reduced 
solution of the iron. In this method, graphite 
and silica are not filtered off at the outset. The 
residue obtained by ignition of the copper sul- 
phide precipitate may be treated by any of the 
standard methods for the final determination of 
copper. If platinum electrodes are available, it 
may be dissolved in nitric acid and the copper 
deposited electrolytically and weighed. Alterna- 
tively, it may be dissolved in nitric acid, and 
traces of iron removed by precipitation with 
ammonium hydroxide; after evaporating the 
filtrate from this filtration to a low bulk, it is 
acidified with nitric acid, urea is added to 
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destroy oxides of nitrogen and, after further 
boiling, neutralisation and acidification with 
acetic acid, potassium iodide is added and the 
liberated iodine is titrated with sodium thiosul- 
phate, using starch solution as indicator. This 
latter method is not very suitable for the deter- 
mination of the amounts of copper usually 
found in cast iron, mainly owing to the in- 
stability of the end-point of the titration. How- 
ever, it is the best method available at the 
present time, apart from electrolytic deposition. 


Molybdenum 

Methods for the determination of this element 
have received considerable attention during the 
past few years. Until recently, the standard 
procedure was the precipitation of molybdenum 
as lead molybdate after the removal of iron, 
etc., from the solution by means of the sodium 
hydroxide separation. This method is lengthy 
and possesses many disadvantages. Consider- 
able experience is necessary before the sodium 
hydroxide separation can be performed effi- 
ciently; if this separation is improperly carried 
out, it is possible to lose the greater part of 
the molybdenum present by precipitating it as 
a basis ferric molybdate during the precipita- 
tion of ferric hydroxide with the sodium 
hydroxide. Phosphorus and vanadium cause 
serious interference, although that of the former 
can be avoided by carrying out the final molyb- 
date precipitation in the presence of 25 to 30 
grms. of ammonium chloride.’ 

Precipitation of molybdenum as sulphide’ is 
quite a reliable method, provided that elements 
such as copper are absent. If such elements 
are present, the necessary separations render 
the method lengthy and complicated. Further, 
the precipitated molybdenum sulphide is in- 
variably contaminated with iron and repreci- 
pitation as molybdate is necessary. For many 
years it has been considered essential to carry 
out the sulphide precipitation under pressure, 
but this is now known to be unnecessary. If a 
rapid stream of hydrogen sulphide is passed 
through the hot acid solution until it has cooled 
to room temperature, complete precipitation will 
be obtained. 

Both the above-mentioned methods have now 
been superseded by the benzoin monoxime 
method,’ which is both rapid and accurate. In 
this method, 3 grms. of drillings are dissolved 
in 35 mls. of nitrosulphuric acid containing 
250 mls. of concentrated sulphuric acid, 300 
mls. of nitric acid and 1,500 mls. of water. 
After evaporating to fumes to dehydrate the 
silica present, the residue is dissolved in 100 mls. 
of 5 per cent. sulphuric acid and graphite and 
silica are removed by filtration, the residue being 
washed with three 15-ml. portions of hot 5 per 
cent. sulphuric acid and then six times with hot 
water. To the filtrate, 10 to 15 mls. of sulphur- 
ous acid are added and the excess is removed 
by boiling for about 10 min. The solution is 
now cooled to 5 to 10 deg. C. and 10 mls. of 
the reagent (2 per cent. benzoin monoxime in 
acetone) are added with constant stirring, fol- 
lowed by sufficient bromine water to produce 
a yellow colouration, and finally a further 5 mls. 
of reagent are added. After standing for 
15 mins. at 5 to 10 deg. C., the precipitate is 
filtered off on a Whatman No. 40 filter paper 
and washed well with cold 1 per cent. sul- 
phuric acid containing 2.5 per cent. of the 
reagent. The paper and its contents are now 
ignited at as low a temperature as possible until 
the organic matter has been removed, and finally 
at a temperature not exceeding 500 deg. C. 
The molybdenum is finally weighed as molybdic 
oxide, which contains 66.67 per cent. Mo. If 
the precipitate is contaminated with iron, re- 
precipitation may be made by dissolving it in 
20 mls. of 50 per cent. ammonium hydroxide, 
removing iron hydroxide by filtration and pre- 
cipitating the molybdenum as lead molybdate 
from acetic acid solution. In order to ensure 
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accurate results, the acidity of the final solu- 
tion must be carefully controlled. This will be 
accomplished if the above-mentioned quantities 
of acid are rigidly adhered to. Also, in order 
to avoid undue contamination by iron, the tem- 
perature at which precipitation is made must 
be as low as possible; if this temperature is 
below 12 deg. C., the amount of iron oxide in 
the ignited precipitate should be negligible for 
routine purposes and reprecipitation is therefore 
unnecessary; if a temperature approaching 0 deg. 
C. can be obtained, only the merest trace of iron 
contaminates the precipitate. 

The most prevalent source of error in the 
benzoin monoxime method is due to ignition 
of the precipitate at too high a temperature. 
On no account should this temperature exceed 
500 deg. C.; if it does, molybdenum will be lost 
by volatilisation. The importance of this pre- 
caution’ cannot be over-emphasised. The 
presence of large amounts of chromium renders 
reprecipitation with benzoin monoxime neces- 
sary, but sufficient quantities are unlikely to be 
encountered in the analysis of cast iron. Pro- 
vided that 3-grm. samples are employed and 
that the above-mentioned precautions are carried 
out, the benzoin monoxime method is the most 
accurate and speedy available at the present 


time. (To be continued.) 


Black-Out Light-Traps and 
Ventilation 


A British Standard Specification for light-locks 
at entrances to buildings was issued some time ago 
as BS/ARP 15. Since that time many factories and 
office buildings have had to be in use during black- 
out hours in warm weather, and the ventilation of 
the buildings has given rise to many problems. 
It has been necessary to obstruct the windows and 
other openings in such a way as to provide a 
light-trap without interfering with ventilation, and 
with a view to giving guidance in this matter a 
new specification has just been issued by the 
British Standards Institution. This specification, 
BS/ARP 32, “ Ventilation for Buildings in Condi- 
tions of Black-out,” has been prepared under the 
egis of the Joint Lighting Committee of the 
Ministry of Home Security and the Illuminating 
Engineering Society. It describes the principles of 
design, the effect of light-traps on ventilation, and 
suitable materials for the construction of ventila- 
tor light-traps. Numerous illustrations of typical 
light-traps suitable for various circumstances are 
then given. Copies of this specification may be 
obtained from the Institution, Publications Depart- 
ment, 28, Victoria Street, London, S.W.1. (Price 
8d., post free.) 


“Fire Watchers’ Must Be 
Appointed 


The Minister of Home Security has made an 
Order under the Defence Regulations providing that 
a fire watcher shall be present at all times in all 
premises in which more than 30 persons work. This 
Order applies, in addition, to any premises (whether 
or not more than 30 persons work therein) the whole 
or any part of which is used as a warehouse of 
greater capacity than 50,000 cub. ft., and any saw 
mill or timber yard containing more than 50,000 
cub. ft. of timber. The Order does not apply to a 
warehouse when it is empty or to premises which 
form part of any mine or quarry. During the 
period in which a hostile attack is in progress in 
the vicinity, or an air raid warning is in operation, 
the person who has undertaken to act as fire watcher 
must be in readiness to attack an outbreak of fire 
and summon assistance, and to use such fire-fighting 
appliances as may be available. The person re- 
sponsible under the Order for seeing that it is carried 
out is the occupier of the premises. Any two or 
more occupiers of different parts of the same 
premises may arrange to provide one fire watcher 
for the whole building. 


SHEFFIELD SOCIETY OF ENGINEERS AND METALLUR- 
GISTs has its first meeting this autumn on Octobe: 
21, when Mr. N. H. Bacon will lecture on “ The 
Metallurgical Observer.” 
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Metallurgical Phases of Flame-Hardening™ 


By R. O. DAY 


The considerable volume of written material 
on the subject of flame-hardening appearing 
in technical literature of recent years deals 
largely with the various applications of the 
process and the different methods of procedure. 
The result is that very little space has been 
given to any discussion of the metallurgical 
features of the process, such as mechanism of 
hardening, temperature gradient, hardness ex- 
ploration, and the microstructure of the 
hardened case. The following paragraphs cover 
some of these subjects. 


Mechanism of Hardening 

Flame-hardening may be defined as a method 
of creating a hard surface on a suitable ferrous 
material by quenching after rapidly heating the 
surface with an oxy-acetylene flame. This is 
accomplished without altering in any way the 
chemical composition of the material under 
treatment. It is therefore obvious that the 
process can be applied only to those ferrous 
materials having a chemical composition that 
makes them responsive to quench-hardening. 
Thus the flame-hardening process is basically a 
simple heat-and-quench type of hardening in- 
volving no departure from recognised theories 
of hardening as accomplished by conventional 
furnace methods. 

In the flame-hardening process, the time during 
which the material under treatment is held at 
temperature must of necessity be quite short. 
For example, in hardening by the progressive 
method of operation at a speed of 6 in. per 
min. with the quenching spray striking 1 in. in 
back of the flames, only 10 secs. will elapse 
between the time the flame leaves any point 
and the time that point is quenched by the 
following spray. Despite the short heating and 
soaking time, however, complete solution is 
attained to put the steel in the proper condition 
for quenching. The speed of operation, while 
fast, is not greater than the speed of reaction 
of steel having a normal pearlitic or sorbitic 
structure. 


Temperature and Temperature Gradient 

The temperature recommended for flame- 
hardening of various materials is essentially the 
same as that recommended for the treatment 
of the same material by furnace methods. ' There 
is, no doubt a certain tendency to use tempera- 
tures slightly higher than usual in order to be 
sure that a sufficiently high temperature has been 
reached on the surface under treatment. Within 
reasonable limits, this practice cannot be con- 
sidered as adversely affecting the material under 
treatment, for the careful operator of the flame- 
hardening process will not use excessively high 
temperatures. 

When it is considered that the flame-hardening 
process creates a hardened case which has a 
depth of only a small fraction of an inch, it 
becomes obvious that the temperature gradient 
existing between the heated surface and the un- 
treated base material is relatively steep. At the 
same time, this gradient is not so steep as to 
create a hardened case that changes abruptly 
into the base material. This change actually 
takes place over an appreciable depth, thus 
giving what might be called a “ cushion effect ” 
between the material of maximum hardness and 
that which has received no treatment. The 
existence of this temperature gradient is revealed 
by both microscopic examination and careful 
hardness exploration of the case from surface to 
core. 

The depth of case is dependent principally on 


* Extracted from “ Metals and Alloys.” The author is on the 
mpany, New York. 
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two variables—time and temperature. The 
general rule is that the higher the temperature 
or the longer the time, the greater the total 
penetration. The use of increased temperatures 
to obtain a greater depth of case frequently 
results in the use of undesirably high tempera- 
tures, and is not generally to be recommended. 
On the other hand, if the rate of heating is 
decreased, the time necessary to reach a suitable 
hardening temperature must be increased. By 
this increase in time, increased penetration is 
obtained without the possible damaging effects 
of excessively high temperatures. 


Materials for Flame-Hardening 
Those materials which can be satisfactorily 
flame-hardened cover a wide range of steels and 
cast irons. As may be expected, definite 
chemical analyses require certain variations in 
procedure, particularily as to temperatures. 
Knowing the grade of steel or cast iron to be 


ANNUAL GENERAL MEETING OF 
THE INSTITUTE OF BRITISH 
FOUNDRYMEN 
It has tentatively been decided to hold 
the Annual General Meeting of the Insti- 
tute of British Foundrymen in London on 
Wednesday, November 13, 1940. These 
arrangements will be confirmed to members 
a little later when the situation becomes 

clearer. 


treated, the flame-hardening operator can pro- 
duce satisfactory and desirable results from 
materials of a great many different analyses. 

In all grades of steel to be hardened, carbon 
is the most important ingredient. In considering 
the fact that the primary object of the process 
is to create a hard, wear-resistant surface, it is 
generally advisable to use a steel containing at 
least 0.40 per cent. C; certainly none below 0.35 
per cent. C. While the most common range of 
carbon content is from 0.40 to 0.55 per cent., 
particularly in applications of the progressive 
method of hardening, steels containing carbon up 
to eutectoid composition and higher are being 
regularly treated with complete satisfaction, by 
the spinning and combination methods. 

It is assumed that the reader is familiar with 
the methods by which the flame-hardening pro- 
cess is applied, particularly the progressive and 
spinning methods. To assure a complete under- 
standing, however, it may well be noted here 
that the combination method combines both 
the spinning and the progressive methods for 
the treatment of either inner or outer surfaces 
of cylindrical objects. The cylindrical piece to 
be treated is mounted in a suitable machine, 
preferably in the vertical position, surrounded 
by oxy-acetylene heating heads of suitable design 
and number. Rotation of the piece during 
treatment acts to create an even temperature 
around the periphery, whereas the actual harden- 
ing of the surface is accomplished by progres- 
sive movement from bottom to top. 


Alloy Steels 

The alloy steels that may be fiame-hardened 
include those which may be classed as “low- 
alloy steels,” and may contain any one or more 
of such elements as chromium, nickel, vanadium, 
molybdenum, tungsten, or copper. Such steels 
generally contain less than 3.0 per cent. total 
alloying elements. Alloying elements have es- 
sentially the same effect upon the flame-harden- 


ing process as upon the furnace method of 
treatment. Those elements which lower the 
transformation points of steel necessitate the use 
of lower surface temperatures during treatment. 
On the other hand, certain alloying elements 
which either raise transformation points or tend 
toward the stabilisation of carbides require a 
higher temperature during the flame-hardening 
treatment. 

Steels having the lower transformation points 
require greater care in the control of surface 
temperatures when treated by the flame-harden- 
ing process because of their increased sensitivity 
to the higher temperatures. The one major 
difference in the treatment of alloy steels by 
flame and furnace methods lies in the choice 
of quenching medium. Experience has shown 
that many alloy steels, requiring an oil-quench 
in furnace-treatment, may be water-quenched 
when flame-hardened. 


Cast Iron 


A great many grades of cast iron, both with 
and without special alloying elements, have been 
found to respond quite satisfactorily to the 
flame-hardening process. Cast iron is basically 
a steel matrix in which are embedded numerous 
particles of free graphite carbon. In the flame- 
hardening process it is this matrix that is 
hardened, the graphite inclusions playing a very 
minor part and remaining practically intact in 
the hardened material. It is therefore the car- 
bon content of this matrix, or, in other words, 
the combined carbon content of the cast iron, 
that controls the susceptibility of the material 
to quench-hardening. Considering, therefore, 
this cast-iron matrix in the light of what has 
just been said regarding the carbon content of 
steels to be flame-hardened, it must follow that 
the combined carbon content of a cast iron to 
be treated by this method must be somewhere in 
the range of 0.40 to 0.85 per cent. 

The inclusion of the usual small amount of 
special alloying elements, such as chromium, 
nickel, molybdenum and vanadium, ‘has little 
important effect upon the ability of the material 
to harden satisfactorily in the flame-hardening 
process. As in steel, those elements which tend 
to lower the transformation point will allow a 
lower hardening temperature during treatment, 
whereas certain of the carbide stabilising ele- 
ments will necessitate a higher temperature for 
complete solution before quenching. Available 
evidence on this subject points to the fact that 
both plain and alloy cast irons can be success- 
fully flame-hardened, with little difference in 
final results, by giving proper consideration to 
the effect of the alloying elements present upon 
the transformation points. The importance of 
the alloying elements lies in their effect upon 
the physical properties of the material rather 
than upon the flame-hardening process. 


Malleable Iron 

The flame-hardening of fully-malleablised cast 
iron cannot be considered as entirely successful. 
In such material essentially all carbon present 
is in the graphite form, the matrix being almost 
entirely carbide-free ferrite. The time element 
involved in flame-hardening is too short to allow 
a satisfactory reabsorption of the free carbon 
into the matrix to produce a uniformly hardened 
material. Fully-malleablised iron may be given 
a pre-treatment of such nature that will result 
in the absorption of a sufficient amount of com- 
bined carbon in the matrix to allow response to 
the flame-hardening treatment, but in so doing 
the physical properties of the material are dras- 
tically altered. Some of the so-called “ pearlitic 
malleable irons,” which contain a_ sufficient 
amount of combined carbon, have been found 
to respond to complete satisfaction. 


Effect of Grain Size 


The technical literature available to-day con- 
tains a considerable volume of information on 
(Continued on page 207.) 
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Application of Controlled, Directional 
Solidification to Large Steel Castings” 


By J. A. DUMA} and S. W. 


PART I—INTRODUCTION 

The total and partial reversal methods of ap- 
plying controlled, directional solidification to 
castings are fairly well known to foundrymen. 
Unfortunately, the reversal systems are not 
applicable to all manner and size of castings, 
their range of usefulness being limited to com- 
paratively small and medium-size structures. 
Huge moulds, containing from 2} to 134 tons of 
liquid steel, cannot be craned for reversing with 
the same facile promptness and safety as moulds 
containing one-tenth that amount of metal. This 
does not by any means preclude the use of the 
principle of controlled, directional solidification 
on large castings. Favourable temperature gra- 
dients can be imposed upon them, but in a man- 
ner distinctly different from that used in the 
reversal systems. In the following pages, actual 
cases will be presented illustrating the various 
ways in which the direction of solidification is 
being successfully controlled on large work. The 
castings, the manufacture of which will be 
described, are anchor shanks and anchor 
crowns, globe-valve bodies, main and _ inter- 
mediate struts, turbine casings, throttle-valve 
bodies, and turret-roller track sections. 

Controlled, directional solidification, while 
admittedly indispensable for the procurement of 
solidity in castings, per se, is unable to achieve 
flawlessness. The degree of excellence attained 
in cast structures is further dependent upon 
their design, the manner of metal handling and 
moulding technique. Perfectly sound castings 
are rare. Therefore, for a casting to be as 
nearly perfect as possible, the best effort and the 
highest skill of the designer, melter, moulder, 
and patternmaker must be incorporated into it. 

An eminently successful foundry technique has 
been evolved at the Norfolk Navy Yard for the 
founding of large and intricately-shaped cast- 
ings, notably turbine casings. The high degree 
of success achieved is due principally to: (1) The 
employment of miniature models for a critical 
study of the proposed design prior to the making 
of the final patterns; (2) the foundry’s insistence 
on the application, to the fullest extent prac- 
ticably possible, of the principles governing 
directional solidification; (3) the practice of re- 
lieving moulds and cores mechanically after 
pouring; (4) the use of synthetically bonded 
silica sand mixes in mould construction; (5) the 
high quality of the steel used; and (6) the con- 
stant and widespread use of gamma-ray examina- 
tion of the internal structure of all critical sec- 
tions. The wealth of technical information 
generously supplied to the Navy Yard by the 
Naval Research Laboratory likewise contributed 
to the success attained. 


Design 


Commenting very briefly on each of the 
foregoing practices, and in the same order, a 
preliminary study of small models invariably 
leads to constructive changes in the original de- 
sign. Complicated appurtenances, which inter- 
rupt the symmetry of the main body, are either 
left off, to be cast separately, or they are left 
intact, depending on whether or not they 
interfere with the proper feeding of other sec- 
tions, and whether or not they themselves are 
amenable to feeding. All corners are properly 
radiused; sharp re-entrant angles are suitably 
filleted; thin and thick sections are run into each 
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other gradually; sudden dips and sharp changes 
in the surface contour are straightened out; 
joining of other sections is checked carefully for 
potential hot spots; and where possible the en- 
tire transverse section is heavily tapered or 
padded from the bottom to the feeding-heads, 
thus simulating the big-end-up mould design of 
the steelworks. The situation of feed-heads and 
the manner of core anchorage are also worked 
out. The result usually is a design that is cast- 
able with the minimum amount of potential 
defects. 


Advantages of Models 

Models are self-paying. Costing approxi- 
mately 2 per cent. of the total founding cost 
of a casting, they effect savings of equivalent 
or greater magnitude. By referring to the 
model, the making of the pattern, core boxes, 
and mould is greatly expedited. Chipping of 
exterior padding is also hastened. 

Controlled directional solidification, when 
properly applied, is generally productive of a 
uniformly solid casting, free from nearly all the 
shrinkage defects which are wont to afflict the 
conventionally made product, i.e., micro-pipe, 
cokey texture, pronounced centre-line weakness, 
gross shrinkage cavities, and internal hot tears. 
This topic is dealt with at greater length in fol- 
lowing sections of the Paper. 


Mould Relieving 

Mould relieving is to a casting’s solid con- 
traction what directional solidification is to its 
fluid contraction. Solid contraction is a problem 
which involves the questions of hot-shortness 
of metal and deformability of moulds.  Re- 
lieving of moulds after pouring helps to obviate 
external hot tears. For a casting to tear, two 
conditions are necessary, namely: high tem- 
perature (1,260 to 1,400 deg. C.), and high 
hindered contraction stresses (800 to 2,500 Ibs. 
per sq. in.)." Since, of the two, the latter is 
controllable and therefore avoidable, the cure 
for them is self-evident. To prevent the stresses 
opposing contraction from  building-up to 
magnitudes exceeding the strength of the metal 
at the above temperatures, mould and core 
materials must possess, after pouring, immediate 
and ready collapsibility. | Green-sand moulds 
exhibit this behaviour to a remarkable degree. 
Mould resistance is lowered still further by 
mechanical loosening of cope bars and tie rods, 
by pulling-out and relieving blocks, and by 
breaking core grids. Because they permit the 
casting to contract unobstructedly at both high 
and low temperatures, all the foregoing opera- 
tions help to save it from failure by hot tearing. 


Effects of Sand 

Sand conditions, too, are responsible for a 
large proportion of defective castings. Some 
of the more serious casting defects directly 
chargeable to sand are blows, pinholes, gas 
cavities, scabs, buckles, rough surface, drops, 
cutting, and sand inclusions. Synthetically- 
bonded sand mixes, consisting of washed silica 
sand, water, and bentonite, are not only simple 
in composition and inexpensive, but remarkably 
resistant to damage by molten steel. Ample 
protection is secured for the solidifying casting 
against the first three defects by (1) the absence 
of organic (gas forming) materials in the mixes; 
(2) low moisture content; and (3) high perme- 
ability. A nice balancing of the various 
physical properties of these mixes (in practice 
secured by suitable tempering, ramming, and 
drying) will safeguard the casting against the 
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remaining defects. The composition and 
physical properties of the various sand mixes 
used for making each of the castings described 
are contained in Table I. 


Melting Technique 

Melting technique is responsible for two very 
serious ailments, porosity and low ductility.’ 
The former is a _ disease of insufficiently 
deoxidised steel, while the latter is associated 
with over-reduced steel. The Norfolk Navy 
Yard manufactures steel in a basic electric 
furnace, under two slags: the first, a product of 
restricted oxidation of the melt; and the second, 
consisting of strongly basic and highly reducing 
materials, the product of several degasification 
and refining reactions. Table II gives the 
chemical composition of representative samples 
of each slag and of the metal they covered. 

Degasification of the melt is accomplished 
in the furnace with ferro-silicon, ferro-man- 
ganese, and ferro-titanium, and again in the 
ladle with calcium silicide. Melting down under 
a slag, the oxidising power of which is sufficient 
to bring the silicon in the charge to 0.02 per 
cent. or less, together with the high degree of 
degasification achieved in the refining period, 
plus the fairly high percentage of new residual 
silicon (0.25 to 0.35 per cent.) in the metal, 
results in the production of a metal remarkably 
low in occluded or dissolved gases. This 
practice, and the results obtaining from it, in 
the main are analogous to those discovered by 
C. McKnight, jun.* 

Regarding ductility, examination of tensile 
tests of annealed steel coupons shows the metal 
to have an average elongation and reduction in 
area of 30 per cent. and 50 per cent. respec- 
tively. Physical properties of representative 
heats of the principal steels made are shown 
more completely in Table III. 


Taste III.—Percentage Analysis and Physical Properties 
of Representative Heats. 


Class B C-Mo. 
Mn .. 0.59 0.67 
Ni... 0.21 0.21 
Treatment .. a ..| Annealed Annealed 
M.S., tons per sq. in. * 31.3 32.8 
Y.P.,* tons per sq. in. .. 19.2 20.3 
El. in 2 in., per cent. .. 32.0 28.5 
R.A., per cent. .. 51.5 46.0 
Bend (deg.). . 180 | 180 
* Dividers. 


In the absence of any effort at regulation of 
residual oxygen in the metal, it is believed that 
these high values are the result of a very effec- 
tive degasifying and desulphurising practice. 
The calcium carbide, present in the second slag, 
desulphurises the steel to so low a value (0.010 
to 0.015 per cent.) that there are not enough 
sulphide inclusions left to cause appreciable 
damage to ductility, even in the presence of a 
predisposition toward intergranular separation. 
The almost complete elimination of silicon 
during the melt-down, and its subsequent re- 
placement with new silicon, also helps to secure 
higher ductility. 


Gamma-Ray Examination 


The sixth and final factor, which indirectly 
assists in the production of sounder castings, 
is gamma-ray examinations. Radiographs, when 
studied in relation to the effect produced by 
changes in design, moulding and melting tech- 
nique, not only serve to locate and identify in- 
ternal defects, but also are instrumental in sug- 
gesting the proper remedy for overcoming them. 
Needless to add, many of the newer advances 
made in the art and science of founding have 
been made possible through radiography. 


4 
a * Extract from a Paper presented to the Chicago Convention « — ae 


a8 
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Anticipating possible criticism of the fore- 
going and of what follows, the authors hasten 
to add that the topics covered above do not 
treat principally of the causes of defects, but 
of certain specific operations and conditions, 
proper and improper, and of their effect on the 
formation of certain defects. The authors 
realise that the causes for a great many casting 
defects are more often plural rather than sin- 
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gular in character, and that, therefore, they can 
be caused by conditions other than the one dis- 
cussed in each paragraph. 

For instance, pinholes can be the result of 
several distinctly different major classes of un- 
favourable conditions, to wit, gassy metal, im- 
proper pouring technique, faulty mould con- 
struction, misapplied chemistry of sand and of 
metal; or they can be the product of a multi- 


TaBLeE I.—Steel Moulding and Core Sand Mizes.1 
Part 1.—Steet Sanps. 


plicity of closely related unfavourable condi- 
tions within a single major class. For example, 
under faulty mould construction, the unfavour- 
able conditions would be: high-moisture sands, 
low-permeability sands, hard ramming, insuffi- 
cient venting, damp cores, rusty and wet inter- 
nal and external chills, unsatisfactory chaplets, 
unsuitable facings, poor washes, non-refractory 
parting dusts, etc. 


Composition. Drying treatment. Physical properties. 
Sand.* Surface* Ageing.§ Compres- | Shear. 
Mix ‘ Bentonite.*} Moisture. |treatment. | Medium Temp. Time. Hrs. Skin* Per- sion Lbs. per | Moisture 
No.| Kind. | Amount. Lbs. Per cent. 4 3 Hrs. dried. | meability.| Lbs. per | sq.in. | Percent. 
Lbs. sq. in 
la |) ‘| Untreated| 260.0 11.0 3.8 3.50 
1b Untreated|Oven ..| 225 1 325.0 45.7 14.1 ons 
le Sprayed | Air .| Room 24 — | Yes 295.0 37.3 9.2 0.70 
ld |> No.50 500 45 3.5 <| Sprayed | Air -| Room 60 — Yes 305.0 45.7 12.0 0.35 
le Sprayed | Air Room 60 — |No 305.0 35.1 10.0 1.20 
if Untreated| Air ..| Room 60 — No 320.0 25.2 8.5 0.90 
lg Untreated| Air ..| Room 120 — |No 320.0 19.4 7.5 0.70 
|| Sprayed | Air Room 120 — |Yes 290.0 47.1 12.0 0.50 
va ] Untreated] - 127.5 9.9 3.5 5.00 
2b Untreated| Oven ..| 225 1 om 165.0 193.5 32.0 
2c Washed ..|Oven ..| 225 1 50.0 194.0 35.0 
2d Untreated| Oven ..| 600 1 179.5 194.5 30.6 
2e || 350 18 5.0 || Washed..| Oven ..| 600 51.7 197.5 32.5 
2f No.95/} 200 —  |Untreated|Oven ..| 600 3 - 190.0 164.5 30.3 
29 Washed ..|Oven ..| 600 3 60 2 173.0 31.1 
2h Untreated |M. Oven? | 500 16 on om 190 0 188.5 32.0 — 
2% Washed M. Oven 500 16 13 7 197.0 32.1 anf 
Washed . .| M. Oven 500 16 72 65 0 68.8 19.8 0.35 
2k | J || Washed ..|M.Oven | 500 16 120 _ 70 2 71.0 19.0 0.55 
3a Untreated} ane - 260.0 10.0 3.5 5.20 
3b Untreated| Oven ..| 225 l pan 380.0 194.5 35.0 one 
3c No.50| 500 60 5.2 4 | Untreated | M. Oven 475 14 om om 385.0 194.0 33.0 one 
3d Washed ..| M. Oven 475 14 162.0 207.0 39.0 
3e Washed ..| M. Oven 475 14 48 me 167.0 50.6 12.0 as 
4a Untreated 155.0 4.4 1.4 5.00 
4b } { Untreated | Oven ..| 225 1 as — 200.0 78.6 24.6 


* Specimens and results are according to, and in units of, A.F.A. standards and methods. All results are the average of at least three individual tests. 


* The following are the uses and composition of the above sands. 


design (also used in large cores); mix 


Uses.—Mix No. 1, for castings of complicated design ; mix Ni 


0. 2, for castings of heavy section and of fairly harmonious 


0. 3, for the making of the cope of some of the above castings; mix No. 4, for backing up facing mixes Nos. 1 and 2; mix No. 5, for interior cores, 
where high green strength is required; and mix No.6, for interior and exterior cores, where no green strength is required. 


Composition. A.F.A. Clay. Moisture. 
No. Heme. Fineness No. Per cent. Per cent. 
50 Cape Henry silica sand .. 40-60 — 3.5 
60 White Jersey silica sand 60 _ 3.7 
95 Steel bond sand .. — 96.5 20.2 — 
_ Steel heap sand .. 52.4 6.8 5.0 
Used sand-blast sand 72.7 
Bentonite clay .| 0.1-5.0 microns 8.0 


* Bentonite is a natural clay consisting principally of silica and alumina. 
* In practice, green-sand moulds are sprayed with molasses water; dry moulds are washed with silica wash; sand-blast cores are sprayed with linseed oil; oil-samd cores are sometimes washed 


with silica wash. 
50 parts water. 


Specific gravity, 1.009 (60 deg. F.). 


* Ageing: Time elapsing from the making of the mould to its pouring. 
* All green-sand moulds are skin-dried with a gas torch before closing. 
7 M, Oven = Mould drying oven. 


Part 2.—Core Mrxss.. 


The values given in Table I were obtained on specimens sprayed or washed on one side only. Molasses Water—Composition: Mixed to proportion, 3 parts foundry molasses to 
Silica Wash.—125.0 lbs. Silica flour, 4.5 lbs. bentonite clay, 1.5 lbs. cereal binder, and 125.0 Ibs. water. 


Specific gravity, 1.500. 


Physical properties. 
Sand. Cereal Linseed Baking — Exposure® . 

Mix binder. oil. Moisture. Surface time. 3 to air. Per- Tensile Transverse 
No. Kind Amount. Qts. Qts. Per cent. treatment. Hrs. ‘cai Hrs. meability. | strength. | strength. | Flexure 

Qts. Lbs.persq.in.| Lbs Lbs. 
5a (| Untreated .. 4 450 _ 63.0 159.5 31.8 25.3 
5b ) Sprayed .. 4 450 _ 63.0 163.5 35.5 27.6 
5e Washed .... 4 450 — 12.0 151.8 31.5 26.0 
5d 1 Sprayed & washed 4 450 — 12.0 169.0 38.8 | 26.8 
5e Blast 120 2 2 7.8 <|Sprayed .. ee 4 450 120 62.0 164.5 34.7 | 34.3 
of Untreated... 4 600 63.0 169.5 35.5 21.5 
5g Sprayed 4 600 62.0 154.5 48.3 | 27.3 
5h Untreated .. 600 63.0 109.0 29.8 13.0 
Si L| Sprayed ; } 600 — 63.0 122.5 21.7 13.5 

6a | No. 60 120 — 2 7.3 | Untreated .. ri 450 — 170.0 125.0 30.0 | 11.0 
7 (| Untreated .. 4 450 _— 160.0 138.0 30.8 13.1 
7 Sprayed .. .. | 4 450 on 150.0 166.5 42.0 | 26.8 
Te Washed .. 4 450 20.0 
7d | No. 60 120 2 2 7.0 4|Sprayed .. 4 450 120 165.0 33.5 23.5 . 
Te Untreated 4 600 143.3 187.5 22.8 | 43.5 
if Sprayed .. 4 600 _ 136.6 194.5 30.5 47.5 
ig Untreated ... i 600 > 145.0 163.0 29.3 | 38.7 
Th I Sprayed } 600 — 140.0 203.5 36.3 48.8 
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PART 2—PRINCIPLE OF DIRECTIONAL 
SOLIDIFICATION 


The principle of controlled, directional solidi- 
fication has been expertly described by the late 
George Batty.‘ A more extensive treatment of 
the laws governing its operation is contained in 
an article by C. W. Briggs, R. A. Gezelius and 
»A. R. Donaldson.’ For those few who are un- 
familiar with its modus operandi, the following 
elementary explanation is put forward. The 
physical laws governing the direction of solidi- 
fication will be considered first, and, secondly, 
the genesis of internal unsoundness. 


Effect of Heat-Flow on Crystallisation 
Solidification, or preferably crystallisation, 
always progresses in the direction of the hottest 
metal, i.e., along the lines of heat flow, the 
crystal growth taking place in the direction 


Fic. 1. 


Fic. 2. Fic. 3. 

DIAGRAMS OF ISOTHERMS IN A CYLINDRICAL 
CASTING WHILE COOLING (FIG. 1), IN A 
QUADRANT OF A SQUARE CASTING WHILE 
COOLING (FIG. 2), AND AT A RE-ENTRANT 
ANGLE IN A COOLING CASTING (FIG. 3). 


Opposite to that of the flow. This process of 
growth in directions at right angles to the iso- 
thermal surfaces, and opposite to the lines of 
heat flow, governs the crystalline arrangement 
of all castings. The position and form of the 
heat isotherms, in turn, are determined by the 
geometry of the container and the conditions 
of cooling. The isographs in Figs. 1 to 3 
illustrate the influence of the shape of the con- 
tainer on the heat isotherms and the consequent 
crystal arrangement in each. 
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Solidification of Steel in a Mould 


In the light of the foregoing, witness what 
happens after molten metal has been poured 
into a mould. Immediately upon contact of 
the molten metal with the relatively cold walls 
of either a sand or a metallic mould matrix, an 
initial thin skin solidification occurs. This out- 
side skin, consisting of exceedingly fine chill 
crystals, fixes the external dimensions of the 
ingot. Using the chill crystals for their base or 
nucleus, a somewhat different and larger type 
of dendritic crystallisation then begins to form, 
or rather grow inwardly into the mother liquid. 
The arrangement and direction of growth of 
these columnar dendrites are determined by the 
isotherms peculiar to the mould being used. 

Let it be supposed that the mould in the 
present instance is rectangular in cross-section. 
The isograph in Fig. 2 shows that the centre is 


Freexing Point 


Temperature 


Nucies Number 


Fic. 4.—TyYPIicAL NUCLEI NUMBER: 
TEMPERATURE CURVE. 


the hottest, and the corners are the coldest, 
parts of the ingot. From the graph in Fig. 4, 
it is evident that the greatest number of nuclei, 
and therefore crystals. will form at the corners. 
After an appreciable interval of time, a fewer 
number will form at the sides. The growth and 
orientation of these exceedingly long dendrites 
must need be uni-directional, i.e., normal to the 
isothermal surfaces. True, crystal growth, if 
unimpeded, is invariably uniform in four direc- 
tions. In this particular instance, however, the 
walls of the mould prevent growth outwardly; 
the growing arms or secondary axes of adjacent 
crystals soon meet one another and arrest all 


TaBLE II.—Representative Analyses of Slag and Metal. 


Composition or Oxrpisine (BLack) Siac. PER CENT. 
| 
Ignition 
_ Period. SiO, | CaO | MgO | MnO} FeO | Al,O, | P.O, | CaS | CaC, | CaF, | loss. 
Beginning ae -| 29.62 | 17.26 | 19.83 | 13.30 | 13.80 5.24 0.06 0.09 0.10 — None 
Ending. -| 20.67 | 19.44 | 22.22 | 12.15 | 9.82| 4.81] 0.04] 0.11| 0.06] — | None 
Composition or Rerinine (WHITE) Stac. PER CENT. 
Beginning 12.62 | 55.70 | 8.69] 0.77| 0.62| 8.90 | — 0.39} 1.66) 9.06 | 1.15 
Ending -.| 18.34 | 46.44 | 15.84 0.34 0.71 | 13.10* “= 0.57 0.22 4.86 0.00 
PERCENTAGE ANALYSES OF THREE Heats, OxIDISED TO VaRIoUS DEGREES. 
(Heat 404) 
Period. Cc Si Mn 8 P Ni 
After melting (1st prelim.) 0.20 
After melting (2nd prelim.) — 0.03 0.29 0.060 0.025 0.23 
Middle of refining (3rd prelim.) 0.23 — 0.47 - — — 
Final analysis a He 0.23 0.32 0.59 0.020 0.020 0.22 
(Heat 422) 
After melting (1st prelim.) 0.06 
After melting (2nd prelim.) _ 0.01 0.12 0.050 0.011 0.31 
Middle of refining (3rd prelim.) 0.14 0.36 
Final analysis aa a 0.24 0.29 0.58 0.020 0.020 0.25 
(Heat 411) 
After melting (1st prelim.) 0.01 
After melting (2nd prelim.).. — 0.01 0.08 0.040 0.025 0.10 
Middle of refining (3rd prelim.) 0.14 0.51 
Final analysis ee ne 0.20 0.32 0.59 0.020 0.020 0.08 
APPROXIMATE AMOUNT OF FLUX IN ABove Stacs. 
Oxidising Slag Refining Slagt 
Plate scrap .. Pe 12,500 Ibs. Lime 250 Ibs. 50 per cent. Fe-Si 50 Ibs. 
Foundry scrap 8,500 Ibs. Cement 94 lbs. 85 per cent. Fe-Mn 170 Ibs. 
on ore 25-30 Ibs. Fluospa: 90 lbs. 70 per cent. Fe-Ti 25 Ibs. 
Limestone = aq Coke .. 15-20 lbs. Al chips v 20 Ibs. 
Ca0/SiO, ratio .. 4.0 approx. 
* This figure represents the sum of Al,O, and TiO,. From all indications, the TiO, appears to be less than 1.0 per cent. 


t 0.15 per cent. silicon is added before removing first —<— Saeeee after slagging off, balance of ferro-silicon and ferro- 
n, 


manganese is added. Final additions are: 0.05 per cent. 


ferro-titanium, and calcium silicide. 
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growth in any of the directions parallel to the 
walls of the mould; and the only direction re- 
maining for uninterrupted growth is perpendicu- 
larly inward, where the metal is still too hot to 
allow of the formation of fresh nuclei. 

Columnar crystals may, or may not, fill up 
the whole of the ingot, depending on the con- 
ditions prevailing during solidification and the 
amount and kind of deoxidisers used. Gener- 
ally, in large ingots and in heavy sections, the 
centre is cooled to the freezing point before the 
columnar crystals have grown across the ingot. 
If that be the case, the remaining metal then 
solidifies from many independent centres, the 
result being a centre made up of fairly fine 
equi-axed crystals arranged in no particular 
geometric pattern. 

As the dendrites advance inwardly from the 
four enclosing walls, with cooling, they even- 
tually collide with each other on the geometric 
diagonals of the ingot. These diagonals, formed 
by the transcrystalline effect of the side walls, 
are clearly manifest in Fig. 2. 

Solidification is a three-dimensional pheno- 
menon, i.e., metal freezes across as well as up 
the cast member. As a result, the cold ingot 
assumes a structural arrangement consisting of 
four triangular prisms composed of long colum- 
nar crystals, one face of each prism correspond- 
ing to the interior face of the mould against 
which it formed. The growth of crystals from 
the bottom has proceeded in a similar manner, 
so that the four triangular prisms rest each on 
one face of a four-sided pyramid or base-cone 
as shown in Fig. 5. This mode of crystallisa- 


Fic. 5—BREAKDOWN OF A Hot-Cast METAL 
INGOT SHOWING EFFECTS OF DIRECTIONAL 
GROWTH. (BREARLEY.) 


tion leaves the steel potentially weak at several 
places, namely, the junction of each columnar 
crystal with its neighbours; the junction of each 
set of columnar crystals; and the junctions of 
the columnar and the equi-axed crystals. A 
large number of the cracks occurring in steels 
either originate or eventually locate themselves 
in the above zones of weakness. 

Some metallurgists distinguish between two 
kinds of solidification, i.e., progressive (laterally 
across the member) and directional (vertically 
up the member). In a great many instances, 
however, it is exceedingly difficult to disentangle 
the two. Pointing out the differences between 
them, it is stated that transverse or lateral freez- 
ing, apart from engendering certain zones of 
weakness in the form of cleavage planes, plays 
a relatively passive roll in the creation of de- 
fects. Because of this, foundrymen pay little, 
if any, attention to it. Upward or vertical 
freezing, on the other hand, exerts a decided in- 
fluence on the efficiency of the feeding system, 
and, therefore, on the solidity of castings. If 
properly directed, it is a potent force for the 
promotion of integral soundness; but if allowed 
to proceed at random, without any attempt at 
regulation of temperature gradients, it will cause 
a disastrous proportion of the castings to be un- 
sound. The fundamental difference between the 
two kinds of freezing is that the direction of 
the latter can be controlled, while that of the 
former cannot. 


| 
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Causes of Solidification Defects 

Concerning defects, in addition to the inter- 
nal cracks referred to in the preceding para- 
graph, there are other serious solidification ail- 
ments from which castings frequently suffer, 
namely, pipe (major, secondary and micro), in- 
ternal shrinkage draws and centre-line weakness. 
The cause for their formation is the diminu- 
tion in volume (approximately 3 to 5 per cent.) 
which normally occurs during the transition of 
the metal from the liquid to the solid state. As 
the outer layers of liquid metal become progres- 
sively densified by solidification, other liquid 


metal from the hotter interior portions 
flows outwards to the solid crystals which 
have already separated. So long as _ this 
influx of liquid metal to the solidifying 


areas can take place, the production of a solid 
casting is possible; when the supply fails, inter- 
nal cavities result. Piping can be eliminated 
from the casting by localising it in properly 
proportioned, suitably-located, and efficiently- 
feeding shrink-heads or risers. 

The most stubborn of all defects is centre-line 
weakness. It is a defective condition of metal 
consisting of tiny (micro and macro) crevices 
with dimensions often of the order of a frac- 
tion of a millimetre, with irregular and ragged 


Fic. 6—Lert—Top- Fic. 7. — CASTING 
CASTING. SHOWING RESULT 
RicHt — Bottom- OF 180-DEG. RE- 
COATED’ CASTING. VERSAL. (BATTY.) 
(BATTY.) 


outlines, and with non-oxidised walls. With 
reference to the equilibrium diagram of iron- 
carbon alloys, centre-line weakness is believed 
to occur in the temperature range bounded by 
the liquidus and solidus lines, and is formed by 
the contraction on freezing of the last portion of 
the liquid enclosed by surrounding partitions. 
Thus, no centre-line weakness is to be found in 
the oriented peripheral zone of castings and 
ingots in which basaltic crystallisation progresses 
uniformly inward without encircling any re- 
maining liquid. The defect is found, however, 
in the non-oriented central zone of crystals, 
where dendrites growing in various directions 
meet. 


Effect of Mould Reversal 


It has been repeatedly demonstrated by good 
authority that freedom from the above defects 
can be obtained with controlled, directional 
solidification. In Figs. 6 and 7 is indicated the 
manner in which a sound or an unsound con- 
dition of metal is obtained, using controlled, 
directional solidification and an orthodox 
foundry method of casting respectively. The 
contour lines mark the crystallisation of succes- 
sive skin thicknesses and show the progress of 
metal immobilisation. In Fig. 6, at the left, the 
example is top-poured, there being no sand 
ingate to the mould. At the right, the example 
is bottom-gated, as is customary with most steel 
castings, while in Fig. 7 the example is bottom- 
gated into the riser and, after pouring is com- 
pleted, the mould is reversed through an angle 
of 180 deg. to bring the riser into its proper 
feeding position in relation to the casting. 

It will be seen that, while the example in 
Fig. 6 (left) presents evidence of little or no 

(Continued at foot of next column.) 
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Alloy for Ladle Addition 
to Cast lron 


A graphitising alloy composed essentially of 
silicon, manganese and zirconium has been 
developed recently by Electro Metallurgical 
Company, Unit of Union Carbide & Carbon 
Corporation, New York, for ladle addition to 
cast iron. Because of the balanced composi- 
tion of this alloy, its use is claimed to be par- 
ticularly effective in producing the following 
beneficial results:—(1) It converts a normally 
hard white iron into a high-strength grey iron; 
(2) it reduces the chill of grey iron and mini- 
mises wall sensitivity, preventing chilling of thin 
sections; and (3) it improves the microstruc- 
ture of the iron with resultant improvement in 
strength and physical properties. 

To demonstrate the effect of “SMZ” alloy 
on white cast iron, wedge-shape chill blocks 
were cast in a base iron which contained 
approximately 2.30 per cent. carbon, 1.00 to 
1.10 per cent. silicon, and 0.30 per cent. man- 
ganese. It was melted in a commercial air 
furnace. The specimen of iron that had not 
been treated was obviously a hard white iron. 
When enough “SMZ” alloy was added to raise 
the silicon percentage of the iron to approxi- 
mately 1.60, the iron became almost completely 
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Metallurgical Phases of Flame- 
Hardening 
(Continued from page 203.) 


hardenability, grain size, deep- and shallow- 
hardening steels, and allied subjects. These 
factors, other than chemical analysis, which 
affect hardenability under conventional furnace 
treatment, have little effect upon the hardness 
or depth of a flame-hardened case. Essentially 
the same results are obtained on both coarse- 
and fine-grain material, both as to hardness ob- 
tained and as to depth of case under identical 
operating conditions. It is entirely logical to 
expect this for, in the flame-hardening process, 
such a small amount of material below the sur- 
face is actually affected that it would not be rea- 
sonable to expect the deep- and shallow- 
hardening properties, which are important to 
furnace treatment, to play any part in the flame- 
hardening process. 
Hardness Explorations 

At least as important as the microscopic 
examination is a careful hardness exploration of 
a flame-hardened case. Such an exploration 
reveals not only the maximum hardness, but 
also the hardness gradient existing through the 
transition zone. 

Either of two methods of exploration may be 
employed. One is to take careful and closely 


TABLE I.—Effects of Ladle Additions of “ SMZ ”’ Alloy on the Physical Properties of Grey Cast Iron. 


Final analysis. 

Percentage Transverse : Depth Brinell 
addition of strength. of chill, hardness 
Sias “SMZ” alloy.) T.C.% | C.C. % Si % Ibs. in. number. 

0.00 3.15 0.57 1.80 16.2 1,900 0.185 1.09 207 

0.15 3.08 0.57 1.76 17.4 2,250 0.210 0.094 207 

0.25 3.14 | 0.63 | 1.81 18.9 2,600 0.340 0.56 196 

0.50 3.07 | 0.58 | 1.76 19.2 2,750 0.350 0.43 196 


grey except near the chilled edge. When enough 
of the alloy had been added to raise the final 
silicon percentage to approximately 1.90 per 
cent., the iron had become grey throughout. 
It should not be supposed that the action of 
“SMZ” alloy is due to its silicon content alone, 
nor that its beneficial action is merely graphi- 
tising. For example, the base irons used in 
obtaining the data given in Table I had pro- 
gressively lower silicon contents so that pro- 
gressively increased additions of “SMZ” alloy 
would result in essentially constant final silicon. 
A cast iron converted from white to grey by 
the addition of “SMZ” alloy had the follow- 
ing properties: Tensile strength, 23.1 tons per 
sq. in.; transverse strength, 3,800 Ibs. per sq. 
in.; deflection, 0.415 in.; and Brinell hardness 
number, 207. The base iron had the follow- 
ing composition: 2.66 per cent. total carbon, 
1.15 per cent. silicon, and 0.36 per cent. man- 
ganese. The amount of “SMZ” alloy added 
was sufficient to increase the silicon by 0.50 
per cent.—‘ Blast Furnace and Steel Plant.” 


spaced tests across a section of a smoothly- 
ground, hardened specimen. The second, and 
more satisfactory method, is an exploration 
made on a taper-ground surface. In prepar- 
ing the taper-ground surface, the author uses a 
specimen 4 in. long, ground to a slope of 1 to 
16, this slope being sufficient to extend from 
the treated surface to a point well within the 
unaffected base material. Hardness tests are 
then made at intervals of 4 in. on the ground 
surface, this surface interval being equivalent 
to a vertical interval of approximately 0.008 in. 
The hardness readings obtained may then be 
plotted against depth below the treated surface 
to form a hardness-penetration curve. 

The method of hardness testing plays an im- 
portant part in the final results of the test. 
It is essential that the hardness test be a true 
indication of the surface hardness. When a 
penetrator type of test is used, the shallower 
the penetration, the more consistent and reliable 
are the results obtained. 


(Continued from previous column.) 
adverse temperature gradient, the example at 
the right shows considerable evidence of such 
an adverse temperature gradient. Fig. 7 illus- 
trates how a favourable temperature gradient is 
produced with complete reversal of the mould. 
From a study of the sketches, it is evident that 
soundness is assured only when the direction of 
solidification is progressively upward from the 
bottom to the feed-head of the mould. To 
ensure freezing of the metal in the upward direc- 
tion, there must be imposed upon the cooling 
system a decided temperature difference between 
the top and bottom metal. i.e., the temperature 
of the metal in the feed-head must be higher 
than that of the metal in the bottom of the 
mould. 

Practical difficulties often deter the establish- 
ment of a favourable temperature gradient in a 
great many castings, especially when orthodox 


foundry methods are followed in making them. 
The difficulties can be circumvented, however, 
by an ingenious use of one or more of the fol- 
lowing methods of casting manufacture:— 
(1) Banking or partial reversal, 20 to 45 deg.; 
top-pouring of risers; (3) heading; (4) gating— 
parting, multiple, and stepwise; (5) chilling, 
coring and design; (6) padding—outside, inside, 
eccentric; (7) sectioning or partitioning of cast- 
ings; and (8) preheating the cope. 
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(To be continued.) 
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Effects of Sulphur on Properties of 
Electric-Furnace Cast Iron 


By FULTON HOLTBY and RALPH L. DOWDELL 


(Continued from page 190.) 


Effect of Sulphur on Molten Metal 


Certain changes in the properties of the 
molten metal were noticed when the sulphur 
content was increased. The casts containing 
over 0.18 per cent. sulphur had some slag on 
the metal when it was poured from the fur- 
nace, while casts below 0.18 per cent. sulphur, 
except casts 16 and 48, were nearly free from 
slag. Upon holding in the ladle, slag formed 
rapidly in the casts high in sulphur where the 
manganese showed a decrease. This further in- 
dicates desulphurising by the manganese. 

The ladles, after pouring the high-sulphur 
iron, were coated with a layer of slag which, 
upon further cooling, became liquid and ran as 
small drops to the bottom of the ladle. The 
metal and slag also adhered to the thermo- 
couple and after the couple was removed started 
to become fluid and dripped off. This drip- 
ping would continue until the temperature of 
the couple dropped to 1,160 deg. C. and then 
the material would solidify. This happened in 
every case that the flowability test-bar indicated 
poor flowability. 

The molten metal containing high sulphur 
appeared sluggish and had a yellow-orange 
colour at 1,426 deg. C. compared with a white- 
yellow colour of the molten metal low in sul- 
phur. The molten metal occasionally seemed 
wild and would boil in the hot ladle or around 
the thermocouple, giving off a blue flame 
characteristic of carbon monoxide. The metal 
low in sulphur would boil and then become 
quiet in a few seconds after being in the ladle. 
The metal high in sulphur did not boil rapidly, 
 y would continue boiling for a longer period 
of time. 


Flowability 


_ The flowability of the electric-furnace cast 
iron decreased slightly with increase in sulphur 
content up to about 0.18 per cent. At this 
point, the flowability dropped sharply to about 
half its original amount. This dropping point 
is the same for both series and was not altered 
by manganese additions. The second casts of 
series A did not show this drop in flowability 
as the highest sulphur content was only 0.163 
per cent. 

Cross checking the flowability data also shows 
that the flowability decreases with an increase 
in manganese content for all casts having a 
sulphur content below 0.18 per cent. and that 
the flowability has a tendency to increase with 
an increase in manganese content above 0.18 
per cent. This change in flowability at 0.18 per 
cent. sulphur content is caused by some of the 
solid manganese sulphide which did not have 
time to float to the slag making a sluggish mix- 
ture of a solid and a liquid. The rapid drop 
in flowability occurs at the same sulphur con- 
tent where the manganese content started to 
decrease rapidly. 

Comparisons of the flowability properties and 
the manganese contents show that a cast having 
a manganese content either higher or lower 
than the average will have a correspondingly 
higher or lower flowability number. Since all 
casts in each series started with the same man- 
ganese content, a lower value than the average 
indicates excess manganese sulphide in the metal. 
The flowability was less for the A series, as 
the melting time was longer and the manganese 
content higher. 


Inclusions 


Inclusions, believed to be manganese sulphide 
or manganese sulphide-iron sulphide, were found 
in all microscopic specimens having a sulphur 
content over 0.10 per cent. The photomicro- 
graphs were taken 10 mm. in from the surface 
of the middle section of a transverse test-bar. 

A typical structure of a low-sulphur electric- 
furnace cast iron shows white ferrite grains sur- 
rounded by thin graphite flakes. The white 
dotted lakes which appear are iron phosphide 
or steadite. A typical structure of an electric- 
furnace cast iron of about 0.10 per cent. sul- 
phur carries grey inclusions of manganese sul- 
phide. The graphite flakes are thin and seem 
to centre around the manganese-sulphide in- 
clusions. Steadite is again present. 

A typical structure of an electric-furnace cast 
iron of about 0.18 per cent. sulphur again shows 
the grey inclusions, which are in this case pro- 
bably a manganese-sulphide /iron-sulphide eutec- 
tic. The flakes of graphite are larger and more 
numerous than in lower sulphur irons, and the 
pearlite laminations are spheroidal in appear- 
ance. In a typical structure of an electric- 
furnace cast iron of about 0.30 per cent. sul- 
phur, the graphite flakes are small and in some 
cases are of a whorl or rosette form. The 
manganese-sulphide inclusions are large and 
numerous, some being speckled in appearance. 
The amount of manganese sulphide in the speci- 
mens having a sulphur content above 0.18 per 
cent. seemed to increase as the sulphur content 
increased. Microscopic specimens also showed 
more manganese sulphide in the top sections of 
the vertically-cast transverse test-bars than in 
the middle sections. 


Contraction 


The contraction of the cast iron, when it 
cooled from the freezing temperature to room 
temperature, increased with an increase in sul- 
phur content up to 0.10 per cent. sulphur and 
then decreased as the sulphur increased to 0.18 
per cent. A further increase in sulphur caused 
an increase in contraction. The broken tensile 
and transverse bars showed a large amount of 
graphite flakes at 0.027 per cent. sulphur, a 
mottled fracture at 0.18 per cent. sulphur, and 
a mottled fracture at 0.30 per cent. sulphur. 
The contraction of white cast iron is usually 
considered to be 42 in- per ft. An increase in 
graphite indicates a decrease in contraction due 
to the swelling action of the metal when graphite 
is produced from the decomposition of iron 
carbide from the reaction Fe;C = 3Fe + C 
(graphite). 


Depth of Chill 


The depth of chill of the first casts from both 
series of heats decreased as the sulphur content 
increased. Since the manganese content also 
was decreasing with an increase in sulphur con- 
tent, the decrease in chill was probably due to 
the decrease in total manganese content, to- 
gether with a decrease of manganese not com- 
bined with sulphur. There seemed to be a 
rapid decrease in chill between 0.10 and 0.18 
per cent. sulphur as compared with the rest of 
the casts. 

Chill test-bars 24 and 46, upon first appear- 
ance, seemed to have more chill than other casts 
of nearly the same analyses. A close examina- 
tion showed that these deep chills were not 
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wholly cementite but contained some graphite 
flakes. The chill test of the second casts from 
both series of heats showed that an increase in 
manganese content for casts having less than 
0.18 per cent. sulphur caused an increase in 
chill. Casts having more than 0.18 per cent. 
sulphur decreased in depth of chill with an 
increase in sulphur content. 


Transverse Strength 


Transverse strength decreased as the sulphur 
content increased up to about 0.18 per cent. 
This is contrary to the results obtained by Coe” 
who believes that sulphur increases the trans- 
verse strength and hardness. A further increase 
in sulphur content raised the transverse strength 
slightly. As the transverse strength decreased 
with an increase in sulphur, the fracture showed 
larger graphite flakes, the maximum size of 
graphite ‘flakes being found at about 0.18 per 
cent. sulphur. 

This change in the amount of graphite flakes 
was further checked by chemical means. Cast 
number 38, containing 0.027 per cent. sulphur, 
had 3.05 per cent. graphitic carbon and 0.49 
per cent. combined carbon. Cast number 30, 
containing 0.097 per cent. sulphur, had 2.95 per 
cent. graphitic carbon and 0.54 per cent. com- 
bined carbon. Cast number 32, containing 0.172 
per cent. sulphur, had 3.20 per cent. graphitic 
carbon and 0.38 per cent. combined carbon. 
Cast number 42, containing 0.36 per cent. sul- 
phur, had 2.56 per cent. graphitic carbon and 
0.85 per cent. combined carbon. Above 0.18 
per cent. sulphur, the microstructure becomes 
more mottled and the graphite flakes take a 
whorl or rosette form which would account for 
the slight increase in the transverse strength. 
It should be noted that the change in the 
graphitic structure by an increase in sulphur 
content is similar to that shown by Boyles. 
Several of the transverse test-bars above 0.26 
per cent. sulphur were defective as noted on 
the curves. 


Machinability 


The machinability of the cast iron decreased 
with an increase in sulphur content up to about 
0.10 per cent. of sulphur and then increased as 
the sulphur content increased up to about 0.18 
per cent. sulphur. An increase in sulphur 
beyond 0.18 per cent. decreased the machin- 
ability rapidly. This increase in machinability 
with an increase of sulphur from 0.10 to 0.18 
per cent. is contrary to what is generally believed 
to be the case. At first, this phenomenon was 
thought to be due to the decrease in man- 
ganese content, but a cross check shows that, 
even with an increase in manganese content, 
in the second casts, the machinability tends to 
be better at about 0.18 per cent. sulphur. The 
machining time increased when the manganese 
content was increased in the second casts as 
compared to the machining time for the same 
sulphur content of the first cast. 

The machining time curve and the contrac- 
tion curve are nearly identical in shape. An 
increase in contraction indicates a decrease in 
machinability and vice versa. As already men- 
tioned, the cast iron showed large graphite 
flakes at 0.18 per cent. sulphur. 

Since the machinability of cast iron is often 
considered to be in direct relation to the hard- 
ness, it is interesting to note the hardness of the 
step bar, as measured next to the drilled hole, 
follows the hardness curve as taken from the 
tensile bars and is not in relation to machina- 
bility below 0.18 per cent. sulphur. 


Brinell Hardness and Tensile Strength 


The Brinell hardness and tensile strength of 
both series of casts showed a definite decrease 
as the sulphur content was increased up to about 
0.18 per cent. Above this point these two pro- 
perties increased slightly. The curves re- 
presenting these two properties have the 
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same shape, showing that tensile strength 
is in proportion to hardness. The second 
casts for both series A and B showed an 
increase in Brinell hardness and tensile strength 
as compared with the first casts of the same 
analyses. This was caused by the manganese 
additions in the second casts. It also should be 
noted that nearly every time the manganese con- 
tent increased or decreased the hardness and 
tensile strength correspondingly increased or de- 
creased. This might have been caused by the 
manganese carbide formed, which increased the 
pearlite in the metal and resulted in less graphite. 


Blowholes and Gas Pockets 


A large number of blowholes or gas pockets 
were found in some of the test-bar castings 
when they were broken. It was found that 
these blowholes were only in the bars in which 
there had been a large loss of manganese in 
the first casts from each heat, or in which a 
manganese addition had caused a decrease in 
sulphur content in the second cast of each heat. 
Most of these bars were over 0.18 per cent. sul- 
phur, with the exception of casts 16 and 48. 
Casts 16 and 48 were heats in which furnace 
trouble necessitated a longer melting time than 
usual and the resulting manganese content was 
lower than the average. 


Balls of Metal in Gas Pockets 

About 50 per cent. of the gas pockets found 
in the high-sulphur iron contained small, bright, 
round balls of metal. Some of these balls or 
shot were loose in the holes, while others were 
firmly attached to one side. Some of these 
holes contained more than one shot. 

Some of the high-sulphur castings showed, 
upon machining, small crescent-shaped holes, in- 
dicating that a ball or shot was only partly 
formed. These blowholes, with or without shot, 
did not occur throughout the entire casting. 
In nearly every case they were found about } in. 
in from the casting surface, independent of the 
casting thickness except that no balls were found 
in castings thinner than 4 in. These balls and 
holes were more noticeable near the top of the 
castings than at the bottom. 

At first it was thought that these balls were 
formed when the metal was poured from the 
ladle into the mould. After studying the gat- 
ing systems used and the position of the holes 
in the castings, it is doubtful if a ball could 
pass through the skim gate and secondary sprue 
of the step test-bar mould or remain } in. from 
the surface in the open-top chill test-bar mould. 
Therefore, it was thought that these defects 
formed upon solidification of the metal in the 
mould. This was proved further by some of 
the step test-bars showing small balls squeezed 
out of the cope side of the 2-in. section. 

Microscopic examination of these shot or 
balls showed that the graphite flakes were finer 
and less numerous than the graphite in the metal 
around the ‘balls. The balls which were de- 
tached from the metal showed no manganese- 
sulphide inclusions, while those attached to the 
metal were free from manganese-sulphide inclu- 
sions, except at the point of attachment, where 
an excess of inclusions was found. The mother 
metal around the gas pocket also showed exces- 
sive manganese-sulphide inclusions. 

Some of these defects near the top of the 
castings showed a slag material between the 
ball and the mother metal. A photomicrograph 
of one of these balls at 100 magnification shows 
it to be surrounded by a slag which seems to 
be composed of three constituents. A photo- 
micrograph of a ball found loose in a clean gas 
pocket showed the graphite flakes to be smaller 
in the former. 

Time did not allow an analysis of these slag 
constituents by the acid treatment as outlined 
by Campbell and Comstock,’’ but from their 
similarity to those identified by Wohrman”™ and 
the chemical analyses of the shot, the consti- 
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tuents are assumed to be manganese sulphide, 
as they had the same colour as the inclusions at 
the tail of the ball. The black constituent was 
yellowish grey before sulphur printing and black 
after 1 min. of treatment in 2 per cent. sulphuric 
acid. The other constituent was laminated and 
probably was an_ iron-sulphide/manganese- 
sulphide eutectic. It should be noted that Wohr- 
man’s photomicrographs indicate a ball was 
being formed, although he does not mention it. 
The sulphur print of this specimen indicated 
excess sulphur in the metal around the ball, but 
none within the ball. 

The corrected iron-sulphate/manganese-sul- 
phide (FeS-MnS) diagram as given by McCance, 
which Wohrman™ believes to be correct, shows 
the limit of solid solubility of manganese sul- 
phide (MnS) and iron sulphide (FeS) at 60 per 
cent. iron sulphide (FeS) and 40 per cent. man- 
ganese sulphide (MnS). 

Chemical, analyses of these balls showed an 
average of 2.40 per cent. carbon, 2.77 per cent. 
silicon, 0.44 per cent. manganese, 0.03 per cent. 
sulphur and 0.24 per cent. phosphorus. These 
analyses would indicate that the balls, upon 
forming, changed the analyses as compared with 
the mother metal: carbon and manganese de- 
creased 33 per cent.; sulphur decreased 90 per 
cent.; and phosphorus increased 100 per cent. 
The analyses indicated no change in the silicon 
content. Some of the balls upon being 
hammered were found to be more malleable 
than the mother metal. 


Hypothesis on Formation of Balls of Metal 
in Gas Pockets 

The formation of these balls and gas pockets 
seemed to be caused by the manganese sulphide 
as they were not found in castings which did 
not contain manganese sulphide. An hypothesis 
might be suggested to explain their occurrence. 

Hypothesis——Manganese sulphide acts as a 
flux or a purifier which cleanses the metal of 
gas and forms the shot. A clean bright ball of 
metal can form only when a fluxing action is 
present. The fluxing action would account for 
the lower carbon and sulphur analyses of the 
ball as compared with the mother metal. The 
manganese sulphide tends to increase the 
surface tension, which accounts for squeezing 
of the balls from the surface of the metal. 

This fluxing action of manganese sulphide may 
account for the common belief that sulphur 
causes blowholes in cast iron. This, as has been 
shown by McCance, indicates that the solidus 
temperature for manganese-sulphide /iron-sul- 
phide (MnS-FeS) compounds containing over 
60 per cent. iron sulphide (FeS) is about 1,160 
deg. C., which is the same temperature at which 
dripping of the slag and metal from the thermo- 
couple ceased. 


Conclusions 

The test results obtained from this investiga- 
tion indicate that: 

(1) There is a transition point at about 0.18 
per cent. sulphur where the properties of elec- 
tric-furnace cast iron change rapidly. 

(2) Up to about 0.18 per cent. sulphur, an 
increase in sulphur will lower the transverse 
strength, tensile strength and hardness, and will 
increase the transverse deflection. 

(3) Above about 0.18 per cent. sulphur, an 
increase in sulphur will increase the transverse 
strength, tensile strength, and hardness, and will 
decrease the transverse deflection. 

(4) An increase in sulphur content will de- 
crease the resulting manganese analysis, the de- 
crease being more rapid in iron containing more 
than 0.18 per cent. sulphur. 

(5) An increase in sulphur content will not 
affect the depth of chill if the manganese con- 
tent is held constant. 

(6) The flowability of the iron decreases very 
rapidly at about 0.18 per cent. sulphur. Below 
and above this transition point an increase in 
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sulphur will not change the flowability if the 
manganese is held constant. 

(7) An increase in sulphur content up to 0.14 
per cent. will decrease the machinability of the 
cast iron. A further increase up to 0.18 per 
cent. will increase the machinability. Above 
this transition point, the machinability will de- 
crease rapidly. 

(8) An increase in sulphur content up to 
0.14 per cent. will increase the contraction of 
the cast iron. A further increase up to 0.18 per 
cent. will decrease the contraction. Above this 
transition point, the contraction will again 
increase. 

(9) An increase in sulphur over about 0.18 
per cent. will tend to produce blowholes or gas 
pockets in electric-furnace cast iron. 

(10) An increase in manganese content will 
increase tensile strength, transverse strength, 
hardness, depth of chill, and will decrease trans- 
verse deflection and machinability. 

(11) Sulphur, up to about 0.18 per cent. in 
electric-furnace cast iron of the compositions 
used in this investigation, is not very detrimental 
to the properties of the iron. 
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Corrosion Fatigue and 
Effect of Protective 


Coatings 


In the course of a Paper by T. J. DoLAN and 
H. H. BENNINGER on “ The Effect of Protective 
Coatings on the Corrosion-Fatigue Strength of 
Steel,” presented at a recent meeting of the 
American Society for Testing Materials at 
Atlantic City, laboratory tests are described 
which were made to examine the relative 
efficiency of protective coatings in increasing 
the corrosion-fatigue strength of steels. The 
following types of protective coatings were 
used : — 

(1) A quenched and tempered S.A.E. 3140 
steel with thin electroplated cadmium and zinc 
coatings and also a cyanided surface; (2) a 
silicon impregnated case on S.A.E. 1020 steel, 
and (3) a nitrided case on S.A.E. 6120 steel. 

All specimens were subjected to completely 
reversed cycles of flexural stress while in 
contact with fresh tap water. It was found 
that the corrosion-fatigue endurance limits for 
all coatings except the silicon impregnation were 
considerably below the endurance limits of the 
uncoated material in air. The specimens with 
the silicon impregnation coatings exhibited the 
same endurance limits in air and in water, but 
the value of the endurance limit was only about 
22,500 Ibs. per sq. in. 

The zinc-plated specimens had a somewhat 
higher corrosion-fatigue endurance limit than 
did the cadmium-plated specimens, but both 
platings gave endurance limits less than 45 per 
cent. of the endurance limit of the uncoated 
material in air. 

The chief effect of the electroplated coatings 
seemed to be a lengthening of the time (and 
number of cycles of stress) required to cause 
failures of the coated specimens in corrosion 
fatigue. 

The nitrided case was very efficient in resist- 
ing pitting due to corrosive attack and the 
corrosion-fatigue endurance limit of the nitrided 
specimens was the highest obtained (85,000 Ibs. 
per sq. in.) from any of the materials tested. 
Several tests of specimens coated with bakelite 
varnishes indicated that an increased corrosion- 
fatigue strength would be developed if a con- 
tinuous impervious coating can be maintained. 
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The Duties of the Management in 
Relation to Accident Prevention’ 
By P. AGERON 


The first social duty of the manager is to 
ensure healthy working conditions in his depart- 
ment. Possibly technical school and modern 
university training is defective in so far as it re- 
lates to this question. General culture has to 
play second fiddle to scientific teachings and the 
creation of esprit by theory. Unfortunately, 
nobody in these institutions teaches the student 
anything of the yearnings, needs and preferences 
of those he is destined to control, and, more- 
Over, no instruction is given as to the means 
to take to satisfy the legitimate requirements of 
the workers. 

The prevention of accidents and illnesses is 
rightly of first importance to manual workers. 
It is essential to meet this desire, and it should 
be recognised that in France during the past 
ten years a widespread organisation has been 
built up following upon the initiative of numer- 
ous institutions and industrial concerns. The 
manager and staff constitute the framework, 
and if this framework is sound, the system is 
reliable, but for real success in social welfare, 
everyone must personally participate in the 
effort. So organised, the cumulative effect will 
be eminently satisfactory. 


Causes of Accidents 

Industrial accidents can from the cause be 
classified into three main categories: —(1) 
Technical, arising from defective workmanship 
or design, lack of proper upkeep or pro- 
tection of material; (2) physical, arising from a 
lack of protective appliances to render the in- 
dividual immune from the action of exterior 
agencies during the course of his work; (3) 
psychological, that is to say, the human factor 
(temporary or permanent deficiencies of a man 
in respect to his work). 

The technical and physical causes of acci- 
dents, both entering into the material plane, are 
easy to overcome by a proper study of plant 
and its safeguarding. As for the psychological 
causes, which invariably represent a very high 
percentage, they can be classified as follows :— 
(a) Industrial “ misfits’; (6) unsuitable employ- 
ment; (c) carelessness, awkwardness or ill- 
temper; (d) heedlessness and speed-mania; and 
(e) neglect of immediate dressing in the case of 
minor wounds.+ If the therapeutics of the 
scourge of industrial accidents is truly simple 
in the case of technical and physical causes, it 
is much more difficult when it comes to 
psychological ones, for in this aspect it is solely 
the business of the management and staff. The 
psychological causes detailed and the cure will 
be set out later. 

It is essential that every works of any conse- 
quence organise a safety-first committee, the 
membership to include the management, the 
technicians, the departmental managers, all the 
foremen and charge hands. The committee 
should meet at least once a month, and its chair- 
man should be the general manager. At the 
meetings all the causes and effects of every 
accident will be considered after having heard 
the evidence of the appropriate shop manager 
and foreman. An up-to-date statistical graph 
must be available showing the relative frequency 
of accidents as compared with previous months 
and years. Every foreman should be provided 
with a notebook in which, during each month, 
he records progressively all the observations he 
has been able to make in his department ger- 
mane to accident prevention, including the tech- 


* Extracted from a Paper read before the 18th French Foundry 


¥ Surely the author has omitted the most prolific cause of all— 
that of external or home worries ?—EDIT Dk. 


nical, physical and psychological aspects, later 
to be placed before the committee when deci- 
sions are taken. 

It is strongly recommended that each fore- 
man be asked to fix a date each month when 
for two hours he can leave his ordinary duties 
to devote his attentions entirely to the question 
of safety precautions. This system has yielded 
excellent results. It is obviously necessary that, 
for this period, the foreman must forget his 
normal duties, and assume those of a detective 
or a magistrate, so as to obtain an unbiassed 
appreciation of his men, his plant and his tools, 
in their relationship to accident causation. 
Amongst normal discoveries, the foreman, on 
opening the tool drawers, will see tools in bad 
condition, such as chisels with cauliflower tops; 
he will note a workman operating a grinder 
with his glasses on his forehead; a workman 
clumsily handling a load; or again a workman 
doing a job for which he is manifestly unsuited. 

On terminating his two-hour inspection, the 
foreman should enter up his observations in 
the same way as is done with the daily ones. 
After each monthly meeting a report is circu- 
lated to each member, giving statistics and re- 
commendations. 

The following is an examination of the 
psychological causes of accidents set out earlier. 


Industrial Misfits 

Generally speaking, a skilled man is rarely 
unemployable, but may be badly employed, 
i.e., he fills a position demanding skill which 
he does not possess or he obviously has skill 
which is not being utilised in the job he is doing 
(by this is meant not only physical skill, but 
also intellectual potentialities). Such a man is 
very liable to accidents and, in any case, is dis- 
contented. 

In the sphere of labour, six principal attributes 
are discernable: —(1) Conscientiousness and 
willingness; (2) skilled workmanship; (3) 
intelligence; (4) speed of reflexes; (5) physical 
strength, and (6) general health. It is easily 
possible, for each job in the works, to fix the 
essential coefficient out of the six qualities 
possessed by the artisan. Thus, taking for 
example the unskilled worker, such as a pig-iron 
breaker on the blast-furnace beds, it would seem 
that out of 20 points, if one gave 14 for willing- 
ness, 14 for intelligence, and 14 for rapidity 
of reflexes, it would be sufficient, yet the truth 
is that there must be at least 19 in respect to 
physical strength and general health. As to 
skilled workmanship, this results from willing- 
ness, and above all from strength and health. 

For such jobs as operating cranes, runabouts, 
power stations, blast-furnace charging gear and 
sO on, it seems necessary to show at least 18 
points for conscientiousness, 18 for intelligence, 
19 for rapidity of reflexes, only 10 for physical 
strength, and 14 for general health. Skilled 
workmanship for these jobs depends entirely 
upon intelligence and rapidity of reflexes, and 
is a combination of these two qualities. 

A coupler working in a large steel works must 
be young and strong, agile and smart, not neces- 
sarily an acrobat but certainly athletic, and his 
job demands the following analysis: —18 points 
for willingness, 18 for intelligence, 18 for 
rapidity of reflexes, and 18 for physical strength 
and health. The skilled workmanship is the 
product of these five factors. 

It is thus postulated that a man placed in any 
given job who does not possess at least all the 
minimum coefficients essential to this iob in the 
six primary qualifications is pretty well certain 


SEPTEMBER 26, 1940 


to injure himself or others or will have a poor 
record. Typical cases are a crane driver lack- 
ing rapidity of reflexes, or a coupler devoid of 
strength, agility and health. It thus seems 
necessary that every six months all locomotive, 
crane and lorry drivers should have a medical 
examination to ascertain the state of their 
reflexes, sight and general condition. 

The management and staff, particularly the 
technicians and shop managers, ought to be 
animated by these considerations, not only in 
order to place in each job a man possessing a 
proper rating in the scale of coefficients, but also 
to ensure that each man works in such a job 
that he will use to the maximum the coefficients 
that he possesses. Evidently this is not always 
convenient, but nothing is convenient when it 
comes to the human factor. 

The adaptation of skill is a psychological 
question; it calls for the gift of very acute 
observation and much common sense, but this 
adaptation is necessary. 

It is considered indispensable to question the 
injured, and an immediate inquiry should be 
held, taking the evidence of witnesses, first by 
the foreman and then by the shop manager. 
The causes of the accident, even if it be free 
from personal injury, should be recorded in 
detail and classified as to whether it was of 
technical, physical or psychological origin. This 
record should be made out by the foreman, 
amplified by the shop manager, and be discussed 
by the committee. 

It is also urged that all injured persons should 
be interviewed during convalescence or after 
cure by the management to ascertain their views 
on the cause of the accident, and to put before 
them the findings of the stati as placed on the 
records. 


Unsuitable Employment 

This deficiency, which is revealed by voca- 
tional suitability tests, is only too often the 
cause of the inevitable accident. Carelessness, 
awkwardness and ill-temper; heedlessness and 
speed mania, and neglect of immediate dressing 
in the case of minor wounds—for these three 
causes the action to be taken consists in awaken- 
ing the imagination of the worker by repeatedly 
emphasising the necessity for safety first. To be 
successful in this plan of action it is necessary 
to combine permanent publicity with fresh dis- 
plays to fire the imagination and free it from 
the danger of “ over-familiarity.” There must 
be no exaggeration, as the French workman, in 
general, does not like to be bored with slogans 
or too drastic deductions. This type of pub- 
licity, of which the Americans are past-masters, 
usually takes the form of illustrated posters. 
They must be changed very frequently or they 
are without effect. The use of posters is 
strongly recommended, with the rider that they 
be widely displayed throughout the whole works 
and that they have some connection with an 
actual accident within the works, and which is 
worthy of the widest publicity to the employees. 

These posters almost take the form of a 
periodic publication on safety first; they are 
always well produced, and have had a good 
effect. The principal matter, however, is the 
individual action of the members of the staff 
towards the operatives, which, by their advice 
and constant supervision, should have a per- 
manent place in this psychological plan. 

The Paper finishes with an appeal to all shop 
managers to take up this question of safety 
first with enthusiasm, despite the fact that there 
has been much ill-feeling between the operatives 
and themselves in the past. The author was of 
opinion that the new “ workers’ charter ” should 
be interpreted so as to narrow the gap between 
the interests of the employer and employee, and 
the personal attention by all members of the 
staff to accident prevention would do much to 
hring about a better state of affairs in French 
industry. 


— 
= 
| 


SEPTEMBER 26, 1940 FOUNDRY TRADE JOURNAL 


London, N.18. 


We design and build furnaces of all types 
and shall be glad to have your enquiries 


GIBBONS 


Instal a GIBBONS MUFFLE 
FURNACE for your 


ENAMELLIN 


The MTlustration shows a Battery of Gibbons 
Muffle Enamelling Furnaces installed at the 
works of R. & A. Main Ltd., Upper Edmonton, 


For all types of Burners and Small 
Heat Treatment Furnaces—write 
to our Associated Company 


THERMIC 


Equipment & Engineering Co., Ltd., 
Foundry Yard, Salmon Street, 


BROTHERS LIMITED 


DUDLEY 


WORCESTERSHIRE 
TELEPHONE: DUDLEY 3141 (5 LINES) 


Teleph : 3782 
Telegrams: PRE STON. 


@ LONDON OFFICE: Palace Chambers, Westminster. 
NORTHERN OFFICE: Martins Bank Chambers, Middlesbrough. 
WESTERN OFFICE: 20 Clarendon Road, Bristol. 
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The Week’s News in Brief 


Trade Talk 


ACCORDING to Russian informed sources, potential 
reserves of iron and steel scrap in Russia are very 
large, but available stocks are insufficient to ensure 
proper supplies to the steelworks. The output of 
steel lagged sharply in the March quarter, due 

rtly to a shortage of raw materials and to de- 

ys in delivery. 


THE STAVELEY CoaL & IRON COMPANY, LIMITED, 
near Chesterfield, announce that as from last Mon- 
day the address of their Glasgow office is Kenny- 
hill Goods Depot, L.M.S. Railway, Cumbernauld 
Road, Glasgow. Mr. H. Gillespie is in charge, 
assisted by Mr. J. Ball. Attached to the office 
there is a stockyard carrying straight pipes and 
special castings ranging from 2-in. to 12-in. dia. 
Mr. George H. Hutchison, of 200, St. Vincent 
Street, Glasgow, previously the district agent for 
a great many years, is being retained in a con- 
sultative capacity. 


SHIPBUILDING yards are under construction for 
the Broken Hill Proprietary Company, Limited, 
following the permission granted by the Civil Court 
at Melbourne for the company to extend its opera- 
tions to include shipbuilding, the manufacture of 
aeroplanes, etc. The company’s works are actively 
engaged, and it is expected that a new blast fur- 
nace will be blown early next year. Tests were 
being made of a deposit of dolomite at Port 
Gibbon, 85 miles south of Whyalla, which is stated 
to be valuable as a flux and as a source for light 
metals used in aircraft construction. 


Mr. Joe Westwoop (Under-Secretary for Scot- 
land), M.P. for Stirling and Falkirk Burghs, and 
Mr. Arthur Woodburn, M.P. for Clackmannan and 
East Stirlingshire, have been pursuing the matter 
of securing more work for ironfoundries in Falkirk 
area. They have had further interviews with 
Ministers, and certain proposals are being considered 
with a view to helping the export trade. It is 
understood that the Iron and Steel Control are 
examining the question on the spot in an endeavour 
to arrange for certain foundries to be adapted for 
the carrying out of Government contracts. 


THE CopPpER DEVELOPMENT ASSOCIATION has now 
removed its offices, formerly in Thames House, to 
Grand Buildings, Trafalgar Square, London, W.C.2. 
As is well known, the Copper Development Asso- 
ciation is an entirely non-commercial organisation 
maintained by the British copper industry; its ser- 
vices and staff are unreservedly at the disposal of 
all concerned with copper and copper alloys, and 
in the national interest it is recommended that when 
any information about such materials is required, 
reference should at once be made to the Associa- 
tion. The new telephone number is Abbey 2677. 


JUGOSLOVENSKO CELIK, Yugoslav Steel Company, 
reports that production during its initial 14-month 
operation included 689,612 tons of coal, 830,263 
tons of iron ore, 6,435 tons of foundry products, 
72,731 tons of “crude iron,” 1,999 tons of wire, 
3,259 tons of nails, and 2,324 tons of “other 
materials.” The Jugoslav metallurgical company, 
“La Dalmatienne,” producers of ferro-manganese, 
silico-manganese and other ferro-alloys, is to spend 
40,000,000 dinars in extending its plant at Zernica. 
Early in June it was reported that work on these 
additions had actually commenced, and that it was 
anticipated that they would be completed by the 
spring of 1941. 


_A NATIONAL SURVEY to assess and record all the 
bigger sources of potential scrap metal is announced 
by Mr. Herbert Morrison, Minister of Supply. The 
Survey will cover condemned bridges and derelict 
buildings, abandoned mines and quarries. It will 
include disused steel towers, mine and railway tracks 
and every large structure now no longer in use but 
which contains iron and steel. With the object of 
testing the method of conducting the survey and 
determining the tonnage likely to be secured, it will 
be launched in the two representative counties of 
Somerset and Glamorgan. It is planned to conduct 
the survey with the collaboration of the appropriate 


Officers of the local authorities throughout the 
country. 


Personal 


Mr. D. Howarp Woop has changed his private 
address from 65, Middleton Hall Road, King’s 
Norton, Birmingham, to ‘Cotswold,’ Barnt 
Green. 


Sir Harotp E. Yarrow, Bt., chairman of Yar- 
row & Company, Limited, Glasgow, has been 
elected Collector of the Incorporation of Hammer- 
men of Glasgow. 


Mr. FRANK MUIRHEAD, a director of Allied Iron- 
founders; Limited, has presented £5,000 to Grange- 
mouth Town Council for the purchase of a Spitfire 
for the burgh of Grangemouth. 


Mr. GEORGE CLEMENT JENKS, chairman and 
managing director of the British Tool & Engineer- 
ing Company, Limited, Wolverhampton, has been 
appointed by the Minister of Supply as Director 
of Hand Tools in the Department of the Director- 
General of Equipment and Stores. 


Mr. L. WuiTeHOousE, J.P., who has accepted an 
invitation to be Mayor of Wednesbury for the 
coming year, is well known in the ironfounding in- 
dustry of the Black Country as a consultant metal- 
lurgist. He is a member of the Birmingham Branch 
of the Institute of British Foundrymen. 


Mr. WILLIAM MILLER, checker in the drawing 
office of Glenfield & Kennedy, Limited, Kil- 
marnock, has been presented with the firm’s gold 
medal for 50 years’ service. Mr. E. Bruce Ball 
(managing director) made the presentation, and also 
handed a wireless set to Mr. Miller on behalf of 
the drawing office staff. The number of long- 
service medals awarded is now 53. 


Mr. R. O. PATTERSON, works manager of Smith, 
Patterson & Company, Limited, ironfounders, 
Blaydon-on-Tyne, has retired, but will continue with 
the firm as a director. Mr. Patterson, who was 
President of the Institute of British Foundrymen in 
1924, has been with the company for 40 years. 
It was founded by his father. The firm’s workmen 
have presented Mr. Patterson with an electric clock, 
and Mrs. Patterson has received a silver jug. 


Lorp HayTER, chairman and managing director 
of Chubb & Sons Lock & Safe Company, Limited, 
of London and Wolverhampton, has retired from the 
chairmanship of the company, which position he 
has held since the registration of the business as 
a limited company in 1882. He will, however, re- 
main a managing director. Lord Hayter’s connec- 
tion with the firm—he is a grandson of the founder 
—extends back for 75 years. Now 92, he celebrated 
his birthday in 1938 by opening a section of the 
Wolverhampton works. Mr. H. Emory Chubb 
succeeds Lord Hayter in the chairmanship of the 
company, and the Hon. C. Archibald Chubb be- 
comes vice-chairman. Both are managing directors, 
Mr. Emory Chubb having been associated with 
the firm for 40 years. 


Wills 
McGrecor, R. C., of Glasgow, iron 
merchant 
FoLkes, H. J., governing director of 
John Folkes (Lye Forge), Limited, 
Stourbridge ... 


£24,475 


£68,761 


New Company 


(From the Register compiled by Jordan & Sons, 
Limited, Company Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 

F. Sanderson, Limited, 2A, Glasshouse Street, 
Salford, Lancs—Capital, £2,000. Mechanical engi- 
neers, manufacturers of agricultural implements, 
etc. Directors: F., E., and C. Sanderson. 


Contract Open 


Durban, November 4—10-ton steam travelling 
crane for Durban Harbour, for the South African 
Railways and Harbours Administration. Depart- 
ment of Overseas Trade, Great George Street, 
London, S.W.1. (Reference: T.21793/40.) 
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Obituary 


Mr. Howarp G. Woop, director of J. & W. 
Wood, Limited, ironfounders, Stourbridge, died 
recently at the age of 46. 

Mr. WILLIAM HaArRISON, chairman of Harrison, 
McGregor & Company, Limited, Albion Ironworks, 
Leigh, Lancs, has died in his 80th year. 

THE DEATH has occurred, at the age of 73 years, 
of Mr. William Aldam, who was founder of the 
engineering and ironfoundry business at Misterton, 
near Doncaster, bearing his name. 


Mr. JAMES HEPBURN, well known in iron and 
steel trade circles in the West of Scotland as a 
Motherwell merchant, has died, following upon a 
collapse while carying out his duties as a special 
constable. 

Mr. C. W. CuHarp, of Wargrave House, Newton- 
le-Willows, who has died in a Manchester nursing 
home, went to Lancashire in 1917 to take over the 
duties of assistant works manager of the Vulcan 
Foundry, Limited. 

Mr. EBENEZER BEGG, who died last week at his 
home in Paisley, was in the service of Henry & 
Galt, ironfounders, of Paisley, for 40 years. He 
was foreman for 34 years. 


THE DEATH occurred last week of Mr. Andrew 
Thomson Reid, D.L., managing director of the 
North British Locomotive Company, Limited, whose 
works are situated at Springburn and Polmadie, 
Glasgow. He was the last survivor of the leading 
Glasgow family so long associated with the com- 
pany. This family association with the famous 
locomotive building concern began in the middle 
of last century. 


Mr. WILLIAM ROBERTSON, who for the past ten 
years had been manager in Scotland of William 
Jacks & Company, Limited, iron, steel and metal 
merchants, died recently. Mr. Robertson was 
a native of Glasgow. Until 1926 he was 
attached to the firm of William Jacks & Company, 
with which the late Mr. Bonar Law, a former 
Prime Minister, was associated. When reconstruc: 
tion of that firm took place in that year Mr. 
Robertson became outside representative of the 
London branch. In that capacity and later as 
Scottish manager he became widely known in the 
iron and steel trade. 


Reports and Dividends 


Craven Bros. (Manchester), Limited—Interim 
dividend of 4 per cent. 

Coltness Iron Company, Limited—Interim ordi- 
nary dividend of 9d. per 15s. share. 

British Insulated Cables, Limited—Interim divi- 
dend on the ordinary shares of 5 per cent. 

A. Reyrolle & Company, Limited—Interim divi- 
dend of 5 per cent. on the ordinary shares. 

Imperial Chemical Industries, Limited—Interim 
dividend of 3 per cent. on the ordinary stock. 

Imperial Smelting Corporation, Limited—Divi- 
dend of 4 per cent. on the preference shares. 

British Aluminium Company, Limited—Interim 
dividend of 3 per cent. on the ordinary stock. 

United Steel Companies, Limited—Final dividend 
of 54 per cent., making 8 per cent. for the year 
ended June 30. 

Stewarts and Lloyds, Limited—Interim dividends 
for the half year ended June 30, 1940, at the rate 
of 6 per cent. per annum on the cumulative first 
preference stock; at the rate of 10 per cent. per 
annum on the cumulative second preference stock; 
and at the rate of 5 per cent. per annum on the 
cumulative third preference stock. 


Company Meeting 

W. H. Dorman & Company, Limited 

The annual meeting of W. H. Dorman & Com- 
pany, Limited, was held last week at Stafford. 
Mr. S. M. WiLForD (chairman and managing 
director), who presided, said that the output had 
naturally been considerably increased, and the 
hours of work had been greatly extended. Like 
most engineering firms, they found considerable 
difficulty in obtaining the required amount of 


skilled labour. They were striving to overcome 
this by diluted labour. 
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REFRACTORIES ON PARADE 


THE TECHNICAL KNOWLEDGE GAINED FROM 
RESEARCH IS AVAILABLE TO ALL USERS OF 
SANDS AND REFRACTORIES FOR THE FOUNDRY 


NUMBER 3: FOR THE FOUNDRY 


From Quarries situated through- 
out England, Scotland and Wales YORKSHIRE 
General Refractories Ltd. has ZENITH 

MANSFIELD 
available a range of more than YORK YELLOW 


50 moulding and silica sands to | SOUTH CAVE You can rely 


SCOTTISH ROCK 
meet every need. BRAMCOTE 
GLASS ona 
With these quarries located so as HOUGHTON G.R. 
to serve the main industrial areas, SOUTHPORT SEA 
it is often possible to supply |  K.L. SILICA Product 


from a centre in close proximity Cer CREA 
to the user, and thus transport | 4!s° FIREBRICKS, 


ae CUPOLA LININGS, 
costs are reduced to a minimum. SPECIAL CEMENTS, 
GANISTERS, 


etc. etc. 


CONSULT 


RAUL RULES 


LIMITED 


Office: GENEFAX HOUSE, SHEFFIELD, 10 Tclephonc 31113 (6\ines) 
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Raw Material Markets 


There is little hope of buyers of iron and steel 
for non-essential purposes receiving more generous 
allotments during the final quarter of the year, as 
the demands of preferential users on available sup- 
plies may be expected further to increase. After 
these requirements have been satisfied, attention is 
generally being devoted to the export market. The 
primary duty of the iron and steel makers is to 
supply material for the prosecution of the war, and 
the position in this respect is entirely satisfactory. 


Pig-lron 


MIDDLESBROUGH—Foundry iron users are at 
present obtaining their iron from producers in the 
Midlands, as the output of Cleveland foundry 
numbers is still negligible. Adequate tonnages are 
forthcoming to meet priority demands, although 
additional supplies would be keenly competed for 
on the open market. Scrap is being utilised more 
freely by pig-iron consumers. It appears possible 
that imports of pig-iron will be on a heavier scale 
in the future, but this may not, of course, ease the 
foundry iron position, except in that larger im- 
ports would probably release certain furnaces now 
engaged on the manufacture of iron for steelmaking 
purposes. The demand for East Coast hematite 
remains very firm. Producers’ own requirements 
are heavy and any surplus is fully accounted for 
over the next six or eight weeks. In addition to 
local needs, considerable deliveries are being made 
to Sheffield and the Midlands. 


LANCASHIRE—The foundry trade in this area 
is generally well placed for orders, but slackness 
continues to be reported from the majority of 
light-castings makers. Some of the latter, who 
have been able to adapt their plant to the manu- 
facture of castings required by Government depart- 
ments, are quite busy, however, and prospects in 
these instances are favourable. Jobbing foundry- 
men are moderately employed, but textile-machinery 
makers are in need of new business. Other pig- 
iron consumers are busily engaged and consump- 
tion of iron is very substantial. The demand for 
West Coast brands of hematite is quite good and 
makers are heavily booked, as they have also to 
meet inquiries from other districts. 


MIDLANDS—Consumption of high-phosphorus 
iron among the light-castings foundries tends to 
increase, as more and more of these concerns are 
obtaining Government work. Supplies are forth- 
coming for this purpose quite readily, but users 
are granted no facilities for stocking. Hematite 
and low-phosphorus iron are in heavy request by 
engineering foundries and machine-tool concerns, 
and sufficient iron is being delivered to enable users 
to maintain satisfactory outputs, but the accumu- 
lation of stocks is out of the question at the present 
time. Larger supplies of ores for the production 
of low-phosphorus iron are coming to hand, while 
it is believed that increased supplies of both hema- 
tite and low-phosphorus iron will be imported 
shortly. Consumers can only acquire fresh de- 
liveries under licences issued by the Control authori- 
ties, who in the circumstances have to exercise 
every care in the allotment of supplies. 


SCOTLAND—While the flow of deliveries of 
pig-iron to local users is quite sufficient to meet 
early requirements, there is still no opportunity to 
lay in stocks. Consumers are obtaining their re- 
quirements from the English Midlands, and no 
trade has been done with Cleveland makers for a 
considerable time past, owing to the suspension of 
production of foundry numbers in that area. The 
state of trade in the Falkirk district is still poor, 
and many light-castings foundries are on short time. 


Coke 


Coke ovens have still to rely largely on the 
home market for business, as exports are very low 
compared with normal times. Consumption in 
this country, however, is at a much greater rate 
than in peacetime and large deliveries are being 
called for. Extensive stocks have already been 
built up by most of the larger users. For delivery 
to Birmingham and Black Country stations, the 
price of Durham best foundry coke is 55s. 6d. per 
ton. 


Steel 


War requirements continue to account for the 
bulk of the steel output of the United Kingdom 
and the tonnage released for other purposes, in- 
cluding foreign business, is very small.  Allot- 
ments for the final quarter of the year are now 
being considered and non-essential users can ex- 
pect little or no increase in their “rations.” More 
attention may be paid to overseas requirements, 
but any relaxation in this respect will depend 
upon the situation of works on Government con- 
tracts. Steelmakers are able, with the assistance 
of imports, to meet the more pressing demands, and 
priority consumers are not handicapped through 
delayed deliveries. 


Scrap 


Mr. Herbert Morrison, the Minister of Supply, 
has announced a comprehensive national survey 
to assess and record all the bigger sources of 
potential scrap metal in the country. The. survey 
will cover every condemned bridge and derelict 
building, every abandoned mine and quarry. It 
will include disused steel towers, mines and rail- 
way tracks, and every large structure now no longer 
in use, but which, because it contains valuable 
iron and steel, would yield scrap metal. In making 
this announcement Mr. Morrison states:—‘ To-day, 
as a result of the efforts of local authorities and 
general industry and the enthusiastic work o 
voluntary organisations, a vast amount of scrap 
has been brought to light and assembled. But no 
one must relax his efforts because it appears that 
there is plenty of this material to get on with.” 

Deliveries of scrap have improved immeasurably 
in recent weeks, and some works are unable to 
accept further supplies for the time being. Dumps 
are being organised in districts where congestion is 
pronounced, so that reserves will be near at hand 
when users’ own stocks begin to fall away and 
long-distance transport will thus be eliminated. 


Metals 


Tin prices have advanced rapidly during the past 
few days. On Monday, when it became known 
that the Ministry of Supply is taking steps to 
ensure that export licences are granted more freely 
in the future, the cash quotation advanced by 
£6 10s. per ton to £254. The secretary of the 
London Metal Exchange in a notice stated that 
the Non-ferrous Metals Control of the Ministry 
had recommended until further notice “that the 
Export Licensing Department of the Board of Trade 
should grant licences for the export of tin, par- 
ticularly to the United States, more freely than 
heretofore.” Applications for export to America 
should only be made for shipment during November 
and onwards. Smelters, of course, have welcomed 
this revision of policy wholeheartedly, as recently 
they have experienced considerable difficulty in 
disposing of their outputs. Satisfaction is also 
felt in so far as that such a decision could only 
have been reached if the authorities were confident 
that the stocks of tin here were adequate. The 
reason for the freer granting of export licences is 
the desire to correct the disparity between prices in 
London and New York. and London tin circles 
believe that if the price here be maintained in the 
region of the New York quotation, ore will con- 
tinue to be smelted in this country, and will, after 
refining, be available for export to the United 
States against dollar exchange. 

Metal market circles have been discussing the 
possibility of the Government establishing a war 
reserve of tin, but nothing has been announced 
Officially on this question. 

The recent arrival of large shipments of tin ore 
from the Belgian Congo has assisted the home 
situation considerably. Ores from the Congo were 
previously shipped to be refined at Hoboken, near 
Antwerp. 

London Metal Exchange tin prices this week have 
been as follow:— 

Cash—Thursday, £247 to £247 10s.; Friday, 
£247 10s. to £248 10s.; Monday. £254 to 
£254 10s.; Tuesday, £254 5s. to £254 10s.; Wednes- 
dav. £255 10s. to £256 10s. 

Three Months—Thursday, £251 5s. to £251 10s.; 
Friday, £251 15s. to £252; Monday, £258 to 
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£258 10s.; Tuesday, £258 to £258 10s.; Wednesday, 
£259 to £259 10s. . 

Copper consumption in the United Kingdom con- 
tinues to be at record levels, with every prospect 
of requirements expanding with the bringing into 
operation of additional consuming plants. Despite 
the intense pressure, deliveries are being made 
freely, and the supply situation is unquestionably 
satisfactory. 

Further purchases of zinc have been made by 
the Control authorities in the United States, but 
this is merely a precaution, and plentiful supplies 
are being made available to priority consumers, 
with certain other buyers being allotted reasonable 
tonnages. Consumption has been increased by the 
extended use of zinc alloy die castings in the 
aircraft shops, and even larger demands may 
be expected from this quarter. 

The use of lead for housebuilding and other 
industries which have been adversely affected by 
the war is still curtailed, but other users have 
been freer in their demands on the metal, especially 
the battery makers, who are needing big tonnages 
for aircraft batteries as well as for other military 
vehicles. The cable-making industry is also a large 
consumer of the metal, but ample supplies are 
available to meet all calls. 


Book Review 


The Iron and Steel Industry. By G. Brown, 
B.A., and A. L. Orford. Published by Sir 
Isaac Pitman & Sons, Limited, Parker 
Street, Kingsway, London, W.C.2. Price 6s. 

One might have expected that a book carrying 
such a title would deal, if not entirely, at least 
partially with the industry from the organisation 
point of view, but in the present volume no 
mention is made of this aspect. Within the 
compass of 120 pages the authors have at- 
tempted to produce a book mainly about the 
manufacture and finishing of iron and steel “to 
meet the needs of students wishing to make 
themselves familiar with the general scope of 
the iron and steel industry.” 

The first three chapters and the last two deal 
with the historical side of the industry, raw 
materials, the blast furnace, metallurgical struc- 
ture, and the location of the industry throughout 
the world. The remainder of the volume is 
devoted chiefly to various methods of steel pro- 
duction and processing. Chapter IV, headed 
“The Foundry,” deals with white and grey 
iron, and apparently the authors are amongst 
those who still do not recognise the existence of 
high-duty or alloy cast irons, for no mention is 
made thereof, except cursory references to the 
fact that such irons do exist; surprisingly enough 
steel castings are not mentioned. 

The preface warns the reader that the authors 
have dealt with their subject in a “ broad rather 
than detailed” manner, and this is certainly 
true. As an example, mention may be made of 
Chapter XI, into the seven pages of which has 
been condensed the whole subject of the metal- 
lurgical structure of iron and steel. The re- 
viewer doubts the value of such treatment, 
which can be of little real value to the serious 
student and may leave the impression with the 
casual reader that he “knew it all.” It may 
be of some interest to laymen. 

J. BOLTON. 


Lithium for Heat-Treatment Furnace 

The Lithco atmosphere furnace marketed by the 
Lithium Corporation of New York, employs a small 
cartridge-type unit for conditioning the furnace 
atmosphere. The special Lithco compound is said 
to have the property of neutralising furnace gases, 
the result being that alloy and carbon steels can 
be heated without decarburisation, carburisation or 
scaling. It is further claimed that there is an 
excess of neutralising element, and that any oxygen 
released from water vapour, air, absorbed or 
occluded gases or vapours, or moisture-contaminated 
hydrogen or nitrogen is absorbed by this neutrali- 
ser. A carrier gas, generated within the furnace, 
entrains the vapour which evolves continuously from 
the cartridge refill and bathes the work being heated 
in this neutralising atmosphere. The lithium atmo- 
sphere is identified by a brilliant scarlet flame; the 
furnace operation is fully automatic. 


\ 
= 
a 
* 
= 
2 


SEPTEMBER 26, 1940 


ALUMINIUM 


—for all modern requirements 


Everyday sees some new development 
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12 
COPPER* 
£ s. d. 

Electrolyti 62 0 0 

High fire-refined .. 6110 0 

Fire-refined of not less than 
99.7 per cent. .. 61 0 0 

Do., do., 99.2 per cent. .. 6010 0 

Black hot-rolled wire rods.. 65 10 0 

TIN 

Standard cash... .. 25515 0 

Three months .. 269 0 0 

Settlement .. 26 0 0 

Official average Cash, Aug. 262 12 4,7, 
Do. Three Months, Aug. 263 1 1,% 
Do. Settlement, Aug. .. 262 10 8, 

SPELTER* 

G.O.B. (foreign) (duty 25 15 
Do. (domestic) . 2610 0 
Prime Western ” 2610 0 

Refined and ue 

Not less than 99.99 
cent. od 28 15 0 

LEAD* 

Good soft pig lead (foreign) 

(duty paid) 25 0 0 

Do., do., (Empire and 
domestic) ‘ 25 0 0 

lish -- 2610 

Sheets, home -. 3410 0 
Do. export, f.o.b. 30 0 0 

Do. export, f.o.b. . 3010 0 

Tea lead (nom.) .. a — 

ALUMINIUM 

Wire, 10g. .. nom. 

Sheets .. nom 

Circles, 20/24g. .. nom. 

ZINC SHEETS, etc. 
s.d. 

Sheets, 10g. and _ thicker, 
ex works 39 2 6 

Rolled zine (boiler ‘plates), 
ex works 37 2 6 

Zine oxide (Red Seal), aj 
buyers’ premises 28 7 6 

ANTIMONY 
English, 99%, delivered . 90 0 0 
“a Regulus, duty 
90 0to 93 0 0 


prompt 
o.i.f. e 79 0 Oto 82 0 0 


QUICKSILVER 
Quicksilver, ex-w’hse London 
52 10 0to5410 
HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 3s. Od. 

Finished bars, 18% tungsten 3s. 10d. 

Finished bars, 22% tungsten 48. 4d. 
Per lb. d/d buyers’ works. 


NICKEL SILVER, 


er lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to 1/9 

To 12 in. wide 1/3} to 1/9} 

To 165 in. wide 1/34 to 1/9} 

To 18 in. wide 1/4 to 1/10 

To 21 in. wide 1/44 to 1/104 

To 25 in. wide . 1/5 to1/ll 
Ingots for spoons and forks 9d. to 1 /54 
Ingots rolled to spoon size 1/- to 1/8} 
Wire round— 

to 10g 1/6} to 2/14 


with to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/54 upwards. 


Maximum ng per long ton delivered 
to buyers’ premises 
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RAW MATERIALS—PRICE LIST 


Wednesday, September 25, 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


(all priges nominal) 
Ferro-silicon— d. 
25% -- 1810 0 
45/50% - 2110 0 
15% ie 31 0 0 
Ferro- vanadium— 
35/50% 15/6 Ib. Va. 


Ferro- -molybdenum— 


70/75% carbon-free 6/-Ib. Mo. 
Ferro-titanium— 

20/25% carbon-free 1/9 Ib. 
Ferro-tungsten— 

80/85% 5/1 Ib. 
Tungsten metal powder— 

98/99% .. 5/24 Ib. 
Ferro-chrome— 

2/4% car. ee ee 

4/6% car. we ne 47 0 0 

6/8% car. as ae 47 0 0 


Ferro-chrome— 
Max. 2% car. 
Max. 1% car. 
Max. 0.5% car. 
70% carbon-free 
Nickel—99.5/100% 


|.£190 to £195 


“FF” nickel shot .. 175 0 0 
Ferro-cobalt, 98/999, 8/9 lb. 
Metallic chromium— 

96 /98%, 3/9 Ib. 
Ferro- manganese— 

76/80% loose 18 0 0 

76/80% packed .. 19 10 0 
Metallic manganese— 

94/96% carbon-free 1/9 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots, d/d Sheffield works. 


SCRAP* 
South WaLrs— £28. 4. 

Short heavy steel, 

not ex. 24-in. 

lengths. . -- 316 6to3 19 
Heavy machinery 

cast iron 6 
Ordinary heavy 

cast iron ‘ 1 
Cast-iron 

chairs .. 6 
Medium cast iron 17 
Light cast iron .. 13 

MIDDLESBROUGH— 

Short heavy steel 3 14 3to3 16 
Heavy machinery 

cast iron Bi 
Ordinary heavy 

cast iron 8 
Cast-iron railway 

chairs .. A 8 


Medium cast iron 

Light cast iron .. 
BrrMincHaM DIstrRicT— 

Short heavy steel 3 9 


Hematite ingot 

mould 10 
Heavy machinery 

cast iron ll 
Ordinary heavy 

cast iron 7 
Cast-iron 

chairs .. 
Medium cast iron 19 
Light cast iron .. 14 

SccTLanD— 

Short heavy steel 3 14 Oto3 16 
Heavy machinery 

cast iron ; 13 
Ordinary heavy 

cast iron ° 8 
Cast-iron railway 

chairs .. 13 


Medium cast iron 
Light cast iron .. 


w 
ooo o o © o ooo © n wo oom 


* Delivered free to consumers’ works in 
England and Wales. For deliveries of cast-iron 
scrap free to consumers’ works in Scotland, the 
above prices leas 8s. per ton, but plus actual 
cost of transport or 6s. per ton, whichever is 
the less. All prices: Plus 2} per sent. dealers’ 
remuneration: 50 tons and upwards over three 
months 2s. 6d. extra 


1940 
PIG-IRON* 
N.E. Coast Tees-side 
Foundry No.1. 123/- 
” No. 3 oe oe 120/- 
Forge No. 4 we 119/- 
Hematite No. 1 131/- 
Hematite M/Nos. .. 130/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 131/- 
» daBum. .. 142/6 
Mrp.ianps (d/d dist.)— 
Staffs No. 4 121/- 
» No.3 f 122/- 
Northants forge 118/6 
” fdry. No. 3 119/6 
fdry. No. 1 *122/6 
Derbyshire forge .. 121/- 
fdry. No. 3 122/- 
fdry. No.1 . 125/- 
Phosphorus 0. 5% to0. 75% 129/6 
Phosphorus 0.1% to 0.5% 132/6 
ScoTrLanp— 
Foundry No. 1, Grangemouth  119/9 
»  No.3,Grangemouth  117/3 
Cleveland No. 3, 123 /- 
Falkirk . 120/- 
Scottish hem. M/Nos. d/d.. 131/- 
SHEFFIELD (d/d 
Derby forge ‘ ee 118/6 
»  fdry. No. 119/6 
Lines forge ; 118/6 
»  fdry. No. 119/6 
W.C. hematite 136/6 
LancasHrre (d/d eq. Man. 
Derby fdry. No. 3 . 125/- 
Staffsfdry. No.3 . 126/- 
Northants fdry. No. 3 123/6 
Cleveland fdry. No. 3 125/- 
Cylinder and Refined Irons 
North Zone.. 168 /- 
South Zone.. 170/6 
Refined Malleable 
Birmingham and S. Staffs .. 165/6 
Cold Blast 
South Staffs 217/- 


* Prices of hematite and basic pig-iron, and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain conditions. 

SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms and Slabs. 


Basic : 


£ 8s. 
Soft, u.t., 100-ton lots .. 1010 0 
Tested, up to 0.25% C. .. 1015 0 
Tested, 0.25 to 0.33% C. 1017 6 
Tested, 0.33t00.41%C... 11 0 0 
Hard (0.42 to 0.60% C.).. 1117 6 
» (0.61 t00.85%C.).. 12 7 6 
» (0.86 to 0.99% C.).. 1217 6 
C.andup) .. BT 6 
Sremens Martin Acrip 
Up to 0.26% C. .. .- 1315 0 
Case-hardening .. -- 1412 6 
Silico-manganese .. -- 1410 0 
Billets, Blooms and Slabs for Forging 
and Stamping. 
Basic soft, up to 0.25% C 12 2 6 
Basic hard, 0.41 to 0.60% C. 12 10 0 
Acid, up to 0.25% C. ia 
Other Semi-products, etc. 
Sheet bars 2 
*Wire rods, soft basic. - 1 4 0 
hard basic - 1812 6 
acid 22 3 6 


* Subject to rebate. 
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FINISHED STEEL 
Usual district deliveries. 


[A rebate of 15/- per ton for steel bars, sect!ons 

fame wy joiste and hoops is obtainable in the hom: 
under certain conditions.) 

8. d. 


Plates, ship (N.E. Coast)... 14 3 0 
Boiler pits. (N.E. Coast) .. 15 0 6 
Chequer pits. (N.E. Coast) 1513 0 
Angles, over4un.ins. .. 1313 0 
Tees, over 4 un. ins. 1413 0 
Joists, 3 in. x 3 in. and up 13 13 0 
Rounds and 3 in. 

to 5} in. 14 13 
Rounds under 3 in. to $i in. 

(untested) 
Flats—over 5 in. wide .. 13 18 
» 5in. wide and under.. 15 8 
Rails, heavy, f.o.t. 
Hoops 16 3 
Black sheets, 24g. (4t. lots) 19 7 
Galv. cor.shts. ( ,, ) 22 12 
Galv. flat shte. ( , 23 2 
Galv. fencing wire, 8g. plain 24 7 


FINISHED IRON 


2a.d 
CROWN IRON : 
England and Wales 6 
Scotland .. ~ 
Treland, f.o.q. -- 15165 0 
No. 3 BARS: 
England and Wales O 
Scotland .. . 
Ireland, f.o.q. io. aa © 
No. 4 BARS: 
England and Wales -- 1215 0 
Strip : 
England and Wales -- 1610 0 
STAFFS MARKED BaRs, f.o.t... 18 0 0 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated, 
August 27, 1940, 


Dols. 

No. 2 foundry, Phila. 24.84 
No. 2 foundry, Valley 23.00 
No. 2 foundry, Birm. 19.38 
Basic, Valley 22.50 
Malleable, Valley. . 23.00 
Grey forge, Valley i 22.50 
Ferro-mang., seaboard .. 120.00 
O.-h. rails, ae 40.00 
Billets 34.00 
Sheet bars 34.00 
Cents. 

Tron os 2.25 
Steel b: 2.15 
Tank 2.10 
Beams, etc. 2.10 
Wire rods 2.00 
Skelp, grooved steel 1.90 
Steel strip 2.10 
Steel sheets aia 2.10 
Sheets, galv., 24 g. 3.50 
Wire nails ve 2.55 
Plain wire 2.60 
Tinplates, 100-Ib. ‘box $5.00 


COKE (at ovens) 


Welsh foundry .. «+ 42/6 to 44/- 
» furnace 31/6 to 33/- 
Durham foundry oe -- 39/6 
furnace .. 33/5 

Scottish foundry .. 42/6 to 47/6 
furnace .. 31/6 


TINPLATES 
f.o.b. Bristol Channel ports 


I.C. cokes 20 x 14 per box 27/- to 29/- 


» 2x20 54/-to BS/- 
 20%10 38/6 to 39/6 
” 18} 28/3 to 29/- 
C.W. 20x14 _ ,, 25/- to 26/- 
» 2X20 50/-to 62/- 
” 20x10 ,, 36/3 to 37 6 
x 14 26/- to 27/- 


So 


So 
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NON-FERROUS SCRAP 
(Official Maximum Prices, per ton ex 


Works.) 


Bright untinned copper wire, 
in crucible form or in hanks 
No. 1 copper wire ~ 
No. 2 copper wire .. 
Copper firebox plates, cut up 
Clear untinned copper, cut up 
Braziery copper 
Q.F. process and shell-case 
brass, 70/30 wey. free 
from primers 


& 
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cases 


70/30 turnings, clean and baled 43 0 


Brass swarf, clean, free from 
iron and commercially dry 

New brass rod ends, 60/40 
quality 

Hot stampings and fuse metal, 
60/40 quality 

Admiralty gunmetal, 88- 10-2, 
containing not more than 
$ per cent. lead or 3 per cent. 
zine, or less than 9} per 
cent. tin 


0 
3410 0 
0 
0 


38 10 
38 10 


72 0 0 


Solid drawn tubes 
Brazed tubes . 
Rods, drawn .. 
Rods, extd. or rlld. 
Sheets to 10 w. ba 


Wire 


Rolled metal . 
Yellow metal rods 


COPPER etc. 


Solid drawn tubes 
Brazed tubes . 


Wire 


13 


PHOSPHOR BRONZE 


Per lb. basis 
Strip .. 134d. 
Sheet to 10 we. 
Wire .. oe 1 
Rods .. on 1 
Tubes .. ee 2 
Castings 17d. 


Delivery 3 owt. free. 
10% phos. cop. £35 above -B.S. 
15% phos. cop. £40 above B.S. 
Phosphor tin (5%) £40 above 
price of English ingots. 
C. Ciirrorp & Son, Luurrep. 


A COMPARISON OF SCRAP PRICES 


Average Delivered Prices of Heavy Steel Scrap (large quantities) in the Principal Districts at the Beginning of Each Month in the Years 1933-1940. 


Novem- | Decem- | Yearly 
Year. . | February.) March. April. May. June. July. | August. October. her, her, average. 
d. s. d.| £8. d.|£ es. £8. £8. d. 
Sootland— 
1933 ee 0!'117 6/118 9/118 0;117 6/118 9/2 0 6/2 5 7 61/116 0}116 9 
1934 9/214 3/213 0/213 0/212 0/210 0;210 6] 2 6 0/210 9/210 0/2 8 0 
1935 0;210 0/210 0/210 0/210 0/210 0/210 0/2 0 0/210 0/210 O;211 2 
1936 6/217 6/217 6/217 6|217 6/217 6|2 6 6/217 6|217 6{217 1 
1937 6/3 26/3 6 0/3 5 5 5 9/3 5 9 913 5 9/3 6 3/3 6 4 9 
1938 3/3 6 3/3 6 3/3 6 3)/3 6 3/3 6 3/3 6 3/3 3 3/3 6 3/3 6 3/3 6 3/3 6 3 
1939 9/217 9/217 9/217 9/217 9/217 91/217 9) 2 9 9/219 0/219 0/219 0/218 Of 
1940 0/219 0/3 9 0/3 9 0/3 9 0/3 9 9/3 9 913 9 
North-East Coast— 
1933 2 00);2 0 04115 0/117 6/2 2 6/2 6 | 2 6/2 5 0/2 7 6/2 7 6)2 2 2 
1934 2 0/216 0/210 7 6/2 7 6/210 0/2 9 9/2 0/210 0}/211 6/211 8)210 34 
1935 -| 2 6/211 9/212 0/212 0);212 6/212 6/212 6/2 6 | 2 6/212 6/212 6/213 9)212 4 
1936 -| 2 0/217 6/217 6/217 6/217 6/217 6] 2 6 | 2 6/217 6/8 0 0/3 0 01317 8} 
1937 .| 3 6}/3 5 0/3 70/3 79/3 7 9/3 7 9/3 7 913 9/3 91/3 79/3 8 3/3 8 3}/3 7 13 
1938 -| 3 3/3 8 3/3 8 3}3 8 3/3 8 3/3 8 3/3 8 3/3 3 | 3 3/3 8 3/3 8 3/3 8 3/3 8 8 
1939 -| 2 9/219 9/219 9/219 9/219 9/219 9/219 9] 2 9/2 91/3 10/3 1 0/3 1 O73 O OF 
1940 3 0/3 10/311 0/311 0/311 0/311 9/311 9 
South Wales— 
1933 -| 2 3 6/2 3 6/2 3 0/2 & 0/2 0|2 210 0/210 0/2 5& 3} 
1934 -| 2 0;216 3/215 9/213 9/214 3)};215 0/214 3] 2 3; 2 215 6/215 6/215 6|214 7 
1935 -| 2 6/215 6/215 6/215 6/215 6/215 6|215 2 6 | 2 217 9/219 8/3 1 1§)216 2% 
1936 3 6/3 5 0/3 6 0/3 0/3 5 5 0/3 3 0/3 3 3 40/3 4 4 0/3 3 103 
1937 -| 3 0/310 0/310 0/3 8 9/3 8 9/3 8 9/3 8 9/3 9/3 39 9/3 9 9/3 9 9/314 7% 
1938 -| 3 0/310 0/310 0/310 0/310 0/310 0/3 310 0/310 0/310 0 
1939 3 SiS SIS STS 1 6] 3 3 16/3 1 6/3 1 1 6 
1940 3 1 6'31l 61311 6'3 11 6°312 6'312 6!3 6 


WILLIAM JACKS COMPANY 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


IRON 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. 


13}d. 
15}. 
84d. 
57 10 10§d. 
57 0 104d. 
57 10 x 
56 10 
53 10 a 
) 6 143d. 
0 is 14}d. 
4 
d. 
6 
6 
5 0 
0 
6 
1 6 
5 0 
6 
6 
0 
| 
cr 4 
| 
44/- 
- x 3 
33/ 
33/5 
47/6 
ue 
29 /- 
5S/- 
39/6 
29/- 
26 
52/- 5 4 
37 6 
27/- LIMITED — 
CENTRAL CHAMBERS, 
? 
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Notice MACHINERY PUBLICATION 
YLAND’S DIRECTORY of the Coal, Iron, 
Small Advertisements in this section of the THO Ww. WARD, LTD. Steel, Tinplate, Metal, Engineering, Hard- 


Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line 
Minimum charge for one insertion 3- 
(4 remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


FROUNDRY MANAGER, grey iron, desires 

change, 16 years present position, jobbing 
and general, member 1.B.F.—Box 486, Offices 
of THE FouNpry TRADE JOURNAL, 3, Amer- 
sham Road, High Wycombe. 


WoOkRKS MANAGER desires change, ex- 
cellent references, over 30 years’ experi- 
ence R.W., stove grate and light engineering 
castings. High-duty and alloy irons. Capable 
of taking full control—Box 474, Offices of 
THE FoUNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


MANAGER required for light- 

casting and stove-plate foundry which in- 
cludes mechanical moulding  plant.—Write, 
stating age, experience and salary required, to 
Box 482, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


ANTED.—First-class Steel Foundry Fore- 

man for new Electric Steel Foundry in West 
of England.—Write in confidence, stating age, 
experience and salary required, Box 484, Offices 
of THE FOUNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


WANTED.— Foundry Foreman, preferably 

experienced in the production’ of 
aluminium alloy or non-ferrous metal sand 
castings, for a small electric furnace foundry 
in the Midlands district—-Apply by letter, 
stating age, experience and wages required, to 
Box 476, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


OUNDRY FOREMAN for North-East 
Coast Ironfoundry, must have wide ex- 
perience in production of high-class light cast- 
ings to fine limits——State age, experience, also 
salary required, to Box 478, Offices of THE 
FOUNDRY TRADE JOURNAL, 3, Amersham Road, 
High Wycombe. 


EAD ANNEALER wanted, Whiteheart, 
Malleable Light Castings, must be first- 
class man used to Coal and Coke Ovens, not 
afraid of work, able to control labour, and 
to get results. House found.—State experi- 
ence, age, wages required, Box 480, Offices of 
THE FOUNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


EMPLOYMENT REGISTER. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 


MALLEABLE and grey cast iron foundry 

Manager seeks re-engagement similar 
position or as consultant to firm starting or 
developing malleable cast iron. First-class 
record. (370) 


16 BABCOCK & WILCOX WATER TUBE 
BOILERS, heating surfaces 4,410 to 5,540 
sq. ft., pressure 200 Ibs. per sq. in., with 
ECONOMISERS MECHANICAL STOKERS. 

CROSS TUBE BOILER, oil-fired, 8 ft. 2 in. 
by 3 ft. 9 in., w.p. 80 Ibs. 

COCHRAN BOILER, 8 ft. by 3 ft. 9 in. by 
100-lbs. w.p. 

Stocks of good CAST-IRON FLOOR- 
PLATES lying at Sheffield and elsewhere. 
Details upon application. 

Write for “ Albion” Catalogue 
ALBION WORKS, SHEFFIELD 
‘Grams: “ Forward.” "Phone: 26311 (15 lines). 


QAND MIXERS AND AERATORS.—The 

Breakir ” Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. BrREALEY & Co. Station Works, 
Ecclesfield, Sheffield. 


CUPOLAS 
2 ft. 6 in. dia., 15-cwt. per hr. Cupolette. 


PNEUMATIC MOULDING MACHINES 


Macdonald Jolter, table 72 in. by 54 in. 

Tabor 16-in. Shockless, table 72 in. by 48 in. 

Tabor Portable Shockless Rollover, table 
40 in. by 30 in. 

Tabor ditto, table 27 in. by 20 in. 

Tabor 21 in. by 16 in. squeeze. 

Zimmerman Type R.P.W.2 Jolt Squeeze 
turnover, table 36 in. by 20 in. 

Mumford Type (Jackman) Swing Headpress, 
13 in. by 15 in. and 14 in. by 16 in. 

Mumford Pneumatic Core Jolters having 
15-in. by 20-in. and 12-in. by 12-in. tables. 

Britannia No. 1 “Coventry” Pneumatic 
Turnover Jarr Ram, table 30 in. by 28 in. 

50 Air Compressors; 500 Electric Moters, 
Dynamos, etc. 


S. C. BILSBY, 
CROSSWELLS ROAD, LANGLEY, 


Nr. Birmingham. 
*Phone: Broadwell 1359. 


FOR SALE.—Complete Foundry Plant for 

Small Steelfoundry, comprising Cupola, 
Blower, 10-cwt. Tropenas Converter Tilghman 
Sand Blast Plant Boxes, etc.—JAMES N. 
CONNELL, Phoenix and Clifton Ironworks, 
Coatbridge. 


MISCELLANEOUS 


“A STUDY IN ECONOMY” 
ACTUAL MANUFACTURES 
BY USING OUR 


Foundry Blackings, Facings, Parting Powder, 
Core Gum, Terra Flake, Talc Coal Dusts, 
Ganister, Ceylon Plumbago (Imports direct). 
We definitely help to produce perfect Castings. 
Only the best minerals used in the making 
A trial order will convince users of their 
economic value. 


JOHN & C. DURRANS, 
PgnninB Works, Hazieneap, 
NEAR SHEFFIELD. 


Telegrams : 
Facings, Penistone. 


Telephone : 
128 Penistone. 


JFROUNDRY capacity available for grey iron 

castings from a few lbs. up to 5 cwts. 
Ample facilities for fettling and sandblasting. 
First-class castings guaranteed stand 
machining. Capacity at present idle up to 50 
tons per week. Enquiries invited and inspec- 
tion of facilities willingly offered—BmLsTON 
FOUNDRIES, LtpD., Highfield, Bilston. Tele- 
phone: Bilston 41406. 


ware and Allied Trades. New edition. Price 42s. 
cloth bound, 52s. leather —INDUSTRIAL NEws- 
PAPERS, LIMITED, 3, Amersham Road, High 
Wycombe. 


"Phone: 22877 SLOUGH 
TWO NEW Core blowers for bombs. 
36” Cupola by Geo. Green. 
54” Cupola by Thwaites. 
5 ft. Cupola by Pneulec. 


JOLT SQUEEZE “JACKMAN” MOULDING 
MACHINES, 14” x 16’, as new. £90 each. 


Morgan 250 Ib. Tilting Furnace (Two). 
Morgan 600 Ib. Oilfired Tilter. 
OSBORN JOLTERS 403 and 406 size. 


NEW PIT FURNACES 150 Ibs. capacity, oil 
or coke fired. £35 each. 


NEW SHOTBLAST CABINET PLANTS 
with motor driven Exhaust Fans, complete, 
all sizes. Prompt delivery. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY. 


Airless and Pressure 
Blast Cleaning Plants 


AIR COMPRESSORS 
DUST ARRESTERS 


CHILLED IRON SHOT— 
BLASTYTE 


: FOUNDRY EQUIPMENT 

2281 2282 
DSON ¢ SO 


L ST. BIRMI 


TELEPHONE 


RJ-RICHA 


COMMERCIE 


Ryland’s 
Directory 


(2,500 pages 83” x 5}”) 
¢ 
The standard work of reference 
covering the Coal, Iron, Steel, 
Tinplate, Metal, Engineering, 
Hardware and Allied Trades 


1940 EDITION 
+ ¢ 
Price 42/- cloth bound, 52/- leather 


INDUSTRIAL NEWSPAPERS Ltd. 
3, Amersham Road, High Wycombe 
Telephone : High Wycombe 1792 
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